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THE PAINTING MACHINES AT THE WORLD'S FAIR. 

The following abstract of an article in Harper's 
Weekly explains the methods adopted with sufficient 
clearness ; and the accompanying sketch shows the 
general arrangement of the apparatus : 

In the painting of the buildings, the necessity for 
some method of covering their great areas which would 
be more rapid and less expensive than the brush was 
realized almost from the beginning of construction. 
Where such extensive wooden construction is used it 
is impracticable to dress all surfaces, and there exist 
many spaces inaccessible to the brush; while the rough 
or "whiskered" lumber makes the life of the brushes 
exceedingly short. 

As soon as the placing of foundations had been com- 
menced, careful consideration was given this subject, 



and efforts made to perfect a painting machine, but 
the earlier experiments were far from successful, and 
it was not until the buildings were nearly ready for 
their decoration that the subject was again taken up. 
Additional impetus was given by the fact that there 
remained insufficient time before the opening of the 
Exposition to accomplish so vast" a workby hand. Some 
weeks were occupied in further experiments, Mr. F. D. 
Millet, Director of Decoration, and his assistant, Mr. 
C. Y. Turner, giving much attention to the problem. 
Meanwhile, the painting of the buildings then near 
completion progressed as rapidly as possible by hand in 
the usual manner. Finally, a machine which success- 
fully sprayed color upon the surfaces to be covered, on 
the same general principle as the "atomizer," was 
produced and immediately set to work In this first 



successful apparatus, the color (in nearly all cases 
kalsomlne) was passed directly through the rotary en- 
gine used for compressing air ; but, because of its 
gritty nature, the wear was so great as to become 
a serious objection, and to render a more satisfactory 
method of introducing the color necessary, and fur- 
ther improvements were made, with successful results. 
A rotary engine invented by Mr. T. G. Turner, of New 
York, driven by a five horse power electric motor, pro- 
vides the comiwessed air in cases where the pneumatic 
system of the Exposition is not available. This en- 
gine furnishes the required pressure in a uniform man- 
ner, without tlie air chamber necessary to overcome 
pulsation in compressors operated upon the recipro- 
cating principle. The engine, electric motor, color 
(Coniiuued on page S6S.) 
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THE WOBLB'S COLUMBIAN EXPOSITION. 

If there is any blame to be placed because the 
World's Columbian Exposition is not fully completed 
on the opening day, it should be laid on exhibitors and 
not on the Exposition management. Urgent letters 
and telegrams have been frequently sent out to ex- 
hibitors at different times calling their attention to 
the necessity of their being prompt in installing their 
exhibits if they wished to escape the- rush of the last 
few days and be ready with their displays on the open- 
ing day. Everything possible seems to have been 
done by the Exposition to force matters, so that there 
should be no excuse for not being ready on time. The 
facilities for handling exhibits have been more than 
ample, although on a few occasions they have been 
pretty well tested. One serious drawback during the 
month of April has been the difficulty of securing 
sufficient skilled labor, especially carpenters, and also 
of getting teams enough to haul lumbei and other 
supplies. A fair illustration of the embarrassments 
that have been met in this latter particular is that of 
an exhibitor who after a good deal of effort secured 
carpenters enough to do his work, and engaged a dray- 
man to haul his lumber at seven dollars a load. The 
drayman hauled part of the lumber, and as he was 
waiting his turn at the Sixty-fourth Street entrance to 
get passage for his team into the grounds to discharge 
his load, another exhibitor who was looking for a 
man to haul lumber offered ten dollars a load. This 
offer was promptly accepted without completing the 
agreement with the first exhibitor, and so the carpen- 
ters who had been engaged to prepare the exhibit 
were without lumber to work with, and the exhibitor 
had to hunt up other means of getting his lumber. 

The Exposition has done much less night work than 
it was expected would be necessary. In the mechani- 
cal department three shifts of men have been em- 
ployed during April, because of the fact that this de- 
partment was much behind in the work of installing 
the engines and boilers of the great power plant and 
of completing the steam and other connections. More 
ordinary labor has been at hand than could be em- 
ployed. Every day for the last six weeks from a dozen 
or two to a hundred or more men have haunted the 
gate adjoining the service building seeking employ- 
ment. With such an abundance of labor the Exposi- 
tion has been able to push work with the greatest 
vigor by daylight. 

Some idea of the manner in which work was rushed 
toward the last can be gained from the way in which 
Stony Island Avenue, which runs along the western 
boundary of the Exposition grounds, was macadam- 
ized. April 10 this avenue was full of deep ruts and 
sinkholes almost its entire length. On the 15th it was 
a finely macadamized road for a distance of about a 
mile. At the same time that this work was being car- 
ried on, provision had to be made for the passage of 
teams and drays which were bringing exhibits and 
supplies into the Exposition grounds. 

The work of turfing lawns adjoining the State and 
other buildings in the northern part of the grounds was 
begun on the 10th, and by the close of the week was 
completed so far as building operations would permit. 
Work was begun on the promenades and walks about 
the same time, so that all that remained for the land- 
scape department to do during the last week of the 
month was to complete the work of turfing the lawns 
adjoining those buildings where this work had been 
delayed and finish the work of hardening the more 
active arteries of travel. Temporary buildings and 
structures which had been necessary during the period 
of construction, but which had outgrown their useful- 
ness, disappeared almost in a night. 

When the middle of April arrived, a comparatively 
small percentage of the exhibits was installed, and 
the Exposition management found it imperative to let 
up somewhat on some of its stringent regulations, es- 
pecially in regard to the driveways and narrow-tired 
vehicles. A very large number of exhibits enter the 
grounds on vehicles instead of arriving in cars, and up 
to the middle of the month it was imperative that 
these vehicles have extra width of tires, or they would 
not be permitted more than to enter the grounds, and 
all such exhibits had to be transferred to vehicles 
which were properly provided with the requisite width 
of tire. The number of exhibitors who had exhibits 
which could be installed with very little trouble inside 
of a few days was very large, and they did not make 
any effort toward preparing their exhibits until the lat- 
ter part of the month. This brought in such a rush 
that, as a general rule, the original vehicles conveying 
the exhibits were permitted to drive into the grounds 
and buildings, thus furthering the work of the Expo- 
sition vehicles, and at the same time doing away with 
considerable delay in transferring. The more import- 
ant driveways had been covered with planking since 
winter, so that no damage worth mentioning was done 
to the driveways by the narrow tires. 

In addition to furthering the work in this way, 
the installing force was increased to as many men 
as could possibly be used, and an abundance of 
labor was held in reserve and at the service 'of 



the exhibitors who were in need of assistance. The 
lighting equipment to the buildings has been in- 
stalled for several weeks and ready for use, and with 
the extra rush that began at the middle of the 
month, considerable night work became necessary. 
Quite an incredible amount of work has been done since 
the 17th of April, and as a result it is probable that 
most of the buildings will be practically ready on the 
opening day. Among these buildings in which exhib- 
its will be practically complete are the Agricultural 
building, Mining building. Transportation building, 
United States government building, Fine Arts build- 
ing. Fisheries building, and Transportation building. 

April 10 was originally set as the last day upon 
which exhibits would be received, but there has been 
so much delay and such a comparatively small part of 
the exhibits had arrived up to this date that Director 
Greneral Davis extended the time to April 30. 

The telephone service at the Exposition grounds 
has been completed, and some days ago connection 
was made with the long distance wires, so that during 
the holding of the Exposition visitors will have every 
facility for talking with New York, Boston, Philadel- 
phia, and other cities. 

Although it became necessary to close to visitors 
the buildings in which exhibits were being installed 
during the month of April, other attractions were 
held out by the Exposition management, making it 
well worth while for visitors to go to the grounds to 
see these attractions themselves, in addition to the 
Exposition buildings and other sights. The leading 
attraction has been the fiowers, and these have 
drawn many visitors, especially on Sundays. As soon 
as the display of cyclamens or "Persian violets" 
began to fade, other elaborate and very complete dis- 
plays were made — among these pansies, cinerarias 
and English primroses. A great treat to lovers of flow- 
ers is promised soon, when the rhododendrons blossom. 
France and Germany have each contributed a 
splendid collection of these, which have arrived in 
most excellent condition. The French display will be 
made largely in the grounds adjoining the Woman's 
building. In addition to all these flowers there is 
also a very attract! ve show of early Wossoming bulbs 
on the terraces in front of the Manufactures and 
Liberal Arts building and the Agricultural building 
The greatest display of flowers when the Exposition 
is opened will be on the Wooded Island, which gives 
promise of being equal in its way to many of the other 
large displays of exhibits. 

The opening ceremonies on May 1 will not be 
quite so select and exclusive as was at first proposed. 
The Council of Administration has decided that they 
shall be held outdoors and in the Grand Plaza in 
front of the Administration building. A temporary 
platform will be constructed from which the exercises 
will be carried out, and where seats will be provided 
for the 1,500 invited guests. There is such ample 
space in this Grand Plaza that it is believed that from 
75,000 to 100,000 people can witness the ceremonies. 

The heaviest piece of material that was handled in 
the Palace of Mechanic Arts was the shaft of the AUis 
two thousand horse power quadruple expansion 
engine. This shaft weighed thirty-three tons, or three 
tons more than the largest cylinder of this engine. No 
difficulty was experienced in handling and placing it 
in its bearings, but a good deal of time was consumed 
in the operation. 

The engineering department of the Exposition has 
been at work during the past month outlining and ar- 
ranging the work for making every preparation for a 
large number of tests. These tests include everything, 
from burning fuel oil with efficiency and economy to 
evaporating water for generating steam. There will 
also be a great variety of tests of the engines and elec- 
trical machines. All these tests will be as exhaustive as 
it is possible to make them, and they will be carried 
out on a much larger and more comprehensive scale 
than has ever before been possible. The results of 
these tests will be of great scientific value to the 
mechanical and industrial world. 

The work of hanging pictures in the gallery of fine 
arts was begun the second week in the month and has 
been carried on energetically ever since. Each nation 
has pushed its own department, so that altogether this 
building will be nearer a state of completeness than 
most of the others. One of the interesting exhibits in 
this building is that which has been installed in the 
east wing by the French. This is what is called the 
Trocadero collection, and comprises a very large 
number of plaster reproductions of some famous 
French works. This collection is to remain periian- 
ently in this country, arrangements having been per- 
fected to that end. 

The elevated road which enters the grounds, and 
which will carry passengers from the heart of the city, 
has completed its commodious station immediately 
over the annex to the Transportation building. The 
station is so arranged that visitors can go from it to the 
adjoining station of the Intramural Railway without 
the necessity of going down one fiight of stairs and up 
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another. The elevated road has accomplished an im- 
mense amount of work during the month of April, and 
will have no difficulty in running its trains into the 
Exposition grounds in time for the opening cere- 
monies. 

Exhibitors seem to have the staff mania, although 
in a somewhat milder form than the Exposition man- 
agement. Nearly all of the larger and more preten- 
tious booths and pavilions throughout the various 
buildings use staff to a greater or less extent for the 
purpose of ornamentation. In fact, there are very few 
booths outside of the smaller ones which are constructed 
without using it. In the Manufactures and Liberal 
Arts building is an especially elaborate display of staff 
ornamentation. In the midst of all this mass of staff 
it is a. relief to look at the German section, which has 
quite a display of structural and fancy iron ornamenta- 
tion. In the Mining building staff is not used quite 
so extensively, yet there are several pavilions which 
combine building stone or terra cotta and use staff 
ornamentation. 

A national bank, established under the auspices of 
the Chemical National Bank of Chicago, has opened 
for business in one of the wings of the Administra- 
tion building, and will do a banking business during 




THE AGRICULTURAL BUILDING. 

The Agricultural building, next to the Administra- 
tion building, is probably more conspicuous than any 
other building at the World's Columbian Exposition in 
the amount of statuary and other ornamentation. Tlie 
architecture of the building is of the Classic Renais- 
sance style. It fronts on the Basin and is directly op- 
posite the south end of the Manufactures and Liberal 
Arts building. At the west of it is the South Canal, 
which separates it from the Palace of Mechanic Arts, 
while in the rear, or east of it, is what is called the 



dome of the central pavilion. This is the figure of 
Diana that was formerly on the tower of the Madison 
Square Garden in New York City. Immediately over 
the main entrance is a winged figure illustrative of 
the " Victory of Ceres." This is a. female figure with 
outstretched hands, holding a laurel wreath. On each 
side of this figure is the Ceres group. This group com- 
prises two female figures holding between them a large 
shield on which is the word " Ceres," and underneath 
this is a garland of fruit. Cupids stand on either side 
of each of the figures, holding in their hands cornu- 
copias which are running over with abundance. 

On each corner pavilion are two reproductions of 
what is called the Four Seasons, making altogether 
eight of these groups. This group consists of four fe- 
male figures representing the four seasons of the year, 
spring, summer, autumn, and winter. They are set 
back to back with their arms outstretched for sheaves 
of wheat extended above their heads. 

Besides these groups of figures, which are decidedly 
Grecian in design, there are two other groups which 
are eminently rural and illustrative of agricultural 
pursuits. One of these is a horse group, the other 
cattle. There are four of the horse groups, two on 
the front of the building, one on the east end of the 
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the six months that the Fair is in operation. This 
bank is established both for the convenience of visi- 
tors and exhibitors, and special arrangements have 
been made so that there shall be as little r*d tape as 
possible in cashing checks or making drafts. The 
bank has been fitted up in a manner in keeping with 
its surrounding conditions, and will be well worth a 
visit of banking men. 

Soda water fountains are among the most con- 
spicuous structures in several of the larger buildings, 
and, judging by their size and capacity, the Exposi- 
tion management expects a very thirsty crowd of 
visitors. 

The railway terminal station at which passengers 
will arrive in the Exposition grounds by all the rail- 
roads, except the Illinois Central, was practically com- 
pleted by the middle of April. It is a very fine 
appearing structure, and is especially convenient in its 
interior arrangements. The railway tracks entering 
it have been down for some months, and have been 
considerably used for the storage of freight cars, but 
have now been mostly cleared away to be ready to re- 
ceive passenger trains. The switching plant which is 
to control the vast network of tracks is not quite com- 
pleted, and there is some doubt as to whether it will 
be fully finished on the opening day, but it will be 
near enough completion to fully answer all the re- 
quirements. 



South Pond. This building, like all the other Exposi- 
tion buildings, is covered with staff. It is 800 feet long 
from east to west, and 500 feet wide from north to 
south. The cornice line, like all the other buildings 
surrounding the Basin, is 65 feet above grade. The 
main entrance is on the north face of the building, and 
on either side of it are mammoth Corinthian pillars, 50 
feet high and 5 feet in diameter. Pavilions are reared 
at each corner and from the center of the building, the 
center one being 144 feet square. Curtains connect 
the corner pavilions, forming a continuous arcade 
around the top of the building. Each corner pa- 
vilion is surmounted by a dome 96 feet high, and on 
each of these domes is a group of maidens of heroic 
size, called the Horoscope Group. These figures are 
represented as holding aloft a globe about which is a 
zone with signs of the zodiac. The figures are made 
of staff, while the globes are of sheet copper. Each 
group represents a distinct race, one the Caucasian, 
another the Mongolian, another the Ethiopian, and 
the fourth the American Indian. 

The main entrance leads through an opening sixty- 
four feet wide into a vestibule, and from this vesti- 
bule into the rotunda, which is one hundred feet in 
diameter. This rotunda is surmounted by a mammoth 
glass dome one hundred and thirty feet high. 

Perhaps the most conspicuous figure on the build- 
ing is that of Diana the huntress mounted on the 



building facing the pier at which steamboats will 
land passengers, and one on the west front. The 
group comprises a figure of a Grecian plowman stand- 
ing on a slightly raised elevation holding the handle 
of an ancient stone plow; two spirited horses are 
attached to the plow, yet held in check by a firm 
hand. 

In the cattle group, which is likewise strongly 
Grecian, is a woman standing on a slightly raised 
pedestal holding a garland of flowers which encircles 
the necks of the cows. Standing on the right side 
of the group is the figure of a goat, and on the left is 
that of a calf. The number and positions of these 
groups are relatively the same as those of the horses. 
We give an engraving of this group. 

On the exterior walls of the building, in strong re- 
lief, are flfty-four single figures of the Angel of Abun- 
dance holding a cornucopia which is overfiowing with 
the fruits of the harvest. These figures are clothed in 
loose flowing robes and are classical like the others. 
Between the springs of the arches of the north, east, 
and west sides of the building are twenty-two more 
single figures in relief representing a female classically 
clothed, holding in her hands the signs of the zodiac. 
On the east front there are two spandrels, also two on 
the west and one on the north side. Four of these are 
the same. The two on the west side are immediately 
under the Horoscope Group and represent a pastoral 
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scene of a shepherd with a crook in his hand, sitting 
on the right with two ewes and a lamb. The other 
spandrel represents the triumph of Ceres, and is on 
the north front. Ceres, the central figure, is represented 
as standing erect, holding a sheaf of wheat in her left 
hand and a shepherd's crook in her right. Further 
down on the pediment are other reliefs. On the left is 
a reproduction of Flora, Bacchus, and other mytho- 
logical deities seated in a chariot drawn by two tigers. 
Over against this relief on the right hand is a figure of 
Mercury and pastoral deities in a car drawn by two 
dragons. The statuary is all the work of William Phi- 
lip Martini of New York, with the exception of Diana, 
which is the work of Mr. Augustus St. Gaudens. 

In addition to these decorations and ornamentations 
in staff, there are six mural paintings on the exterior 
walls, four on the west face and two on the east. 
These paintings consist of female figures gracefully 
draped, with flowers and fruit in their hands typify- 
ing the fruitfulness of nature. These paintings were 
executed by Mr. George W. Maynard. In the main 
entranceway are four mural paintings similar to the 
others in style and effect. One of these, representing 
"Fertility," carries a sheaf of wheat and a basket of 
fruit. The other figure, " Abundance," carries a shock 
of grain in one hand, while in the other there is an 
overturned horn of plenty, from which fruit and 
flowers are flowing out in abundance. Two other 
figures painted on the side walls of the entranceway 
represent mythological beings. One is a male figure 
driving a chariot drawn by dragons, the other a female 
figure in a chariot drawn by lionesses. The orna- 
mental painting in connection with these figures was 
done by Charles Schladermaundt. 

Thirty-seven States in this country and thirty-five 
foreign nations and states have exhibits in this build- 
ing. The interior arrangement is such as to provide 
over fourteen acres of desirable space for purposes of 
exhibiting. 

■»«»>»■ 

AN IMPKOVED UNICYCLE. 
A wheel which can be easily steered and propelled, 
and which is designed to enable a rider to attain a 
high rate of speed, is shown in the accompanying en- 
graving, and forms the subject of a patent issued to 
Mr. James Imlah, of Barre, Vt. This wheel has an 
inner wheel supporting a suitable framework and hav- 
ing a double rim, the two parts of which engage ball 
bearings of inner annular fianges connected by spokes 
with the tire of the outer wheef, so that as the latter 
travels on the ground the inner wheel rolls off on the 
flanges, and the rider in his seat holds the framework 
in normal position, the inner wheel not revolving. 
Between the two ball bearings in the rim is an internal 



gear in mesh with a gear wheel on a shaft in the 
framework, a sprocket wheel on this shaft being con- 
nected with a similar wheel on the treadle shaft, by 
the operation of which the large gear wheel is rotated 
to give motion to the exterior wheel. By means of a 
brake lever pivoted on the steering lever, a brake may 
be applied to the shaft of the large gear wheel to stop 
the machine. The steering lever is arranged in front 
of the rider's seat, and by means of the mechanism 
connected therewith friction rollers may be brought 
into engagement with opposite edges of the double 
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rim, the roller coming in contact with one edge of the 
rim, turning the wheel in the opposite direction, and 
when engaging the other edge moving the wheel in 
the reverse direction. One can easily get into the 
machine by turning the framework half way around, 
allowing the saddle to come back into place after 
stepping in. 



THE PEASL BUTTON INDUSTRY. 
The pearl oyster shells from which pearl buttons are 
made come principally from the coast of Australia and 
the South Pacific islands. The oysters are gathered 
in the spring, beginning in the month of March and 
ending in May. Fully 200,000 persons are employed in 
gathering the oyster during the season. When the 
boats arrive .at the grounds, the divers are stripped 
naked and well oiled : their noses and ears are stuffed 



with cotton and a sponge dipped In oil fastened to one 
of their arms. Armed with knives, they and their 
baskets are then lowered to the bottom of the sea by 
means of large 40 or 50 lb. stones attached to ropes. 
The divers remain under water from 50 to 80 seconds. 
As soon as a basket is filled it is drawn up and the 
diver comes up to the surface. After resting a few 
moments he again descends, filling the basket again, 
and so on until he becomes exhausted, when another 
man takes his place. 

The fishing is done in about 8 to 10 fathoms of water. 
The shells are imported into this country. There are 
two varieties, the white and the black or smoked 
pearl. They run from 3X3 inches to 6 X 8 inches in 
diameter, the largest of the shells being about a half 
inch in thickness near the joint. The shells are very 
brittle when they arrive in this country, and have to 
be soaked in water before they can be worked. This 
soaking brings them back more to their natural state. 
After soaking in tubs they are taken to the cutting 
lathe. 

The operator, taking the shell in one hand, by means 
of a lever forces a hollow saw-edged tool against the 
shell, which cuts its way through, the circular piece 
dropping out of the hollow tool when drawn back by 
the lever. This operation is continued until the entire 
shell is perforated. The teeth of this sawing tool are 
1-33 part of an inch in length. 

These circular pieces are then taken to another lathe 
to be trimmed and formed. The circular piece of pearl 
is placed in the end of a slotted dogwood chuck which 
is hollowed out the same shape as the button. The 
attendant, by the use of sharp-pointed tools made of 
saw files, trims and forms the button as it revolves. 
Fancy designs on the faces of the buttons are made 
with ball and circular saw-shaped tools, which are 
placed in lathes, the operator holding the button in 
his hands and pressing it against the tool as it revolves. 
The drilling of the eyes is also done on a lathe, the 
button being placed in a chuck similar to that on the 
forming machine. The attendant by means of a lever 
forces the drill against the button, which cuts out the 
eyes. 

Fof smoothing off ridges the buttons are put into a 
revolving barrel with a mixture of powdered pumice 
stone and water. The polishing wheels are 6 and 14 
inches in diameter and made of 54 separate pieces of 
unbleached muslin clamped together at the center on 
the shaft of the machine. The revolving of the shaft 
causes the circular pieces to stick together, forming a 
perfect wheel. The attendant puts a button in the 
end of a small wooden chuck, rubs a little rouge made 
of a uiixture of tripoli, fiour and tallow, and presses it 
up against the muslin wheels, which give it a beauti- 
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ful polish. These wheels make 3,000 revolutions per 
minute. 

After polishing the buttons are placed on cards and 
ready for sale. Fifty hands can turn out about 150 
gross per day of buttons. The shells cost from 40 to 
50 cents per pound. The buttons when finished cost 
from 40 cents to $25 per gross wholesale. The annual 
consumption of pearl buttons in the United States 
amounts to about $3,500,000. 

The sketches of this subject were taken from the 
plant of E. Huebner & Son, Newark, N. J. 



AN lUPROVED SADDLE ATTACHMENT. 
A combined loop and hook, for quickly and easily 
forming the connection between the saddle straps and 
I belly girths, and secure- 

ly fastening them in po- 
sition, is shown in the 
accompanying illustra- 
tion. Fig. 1 showing the 
loop and hook in use 
on a saddle, Fig. 3 being 
a side view, and Fig. 2 
showing the attach- 
ment to a girth ring. 
This improvement has 
been patented by Mr. 
John F. Kohler, No. 
906 Columbus Avenue, 
New York City. The 
elongated metallic loop 
is slightly larger at its 
upper end, so that a 
strap may be passed 
through it several times 
if desired, and at the 
lower end it is doubled 
upon itself to form a 
hook adapted to engage 
the girth ring, a portion 
of the hook surface being flattened and having an 
outwardly extending stud to engage perforations in 
the saddle strap. The tension of the girth and straps 
is designed to hold the saddle in place so that it can- 
not accidentally get loose, and the strap is easily and 
quickly fastened to the stud. 
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A TOOL TO DRILL CONICAL RECESSES. 

Fig. 1 shows a perspective and Fig. 2 a sectional 
view of an improved tool, patented by Mr. Charles A. 
Cutting, of Middletown, Va., and which may be used 
to conveniently drill conical recesses to receive posts, 
dowels, etc., as indicated in Fig. 3. At the lower end 
of the bit, between the twists, is held a removable cut- 
ter, an offset on its upper end fitting into a recess in 
the upper end of the bit and forming a pivot for the 
cutter to swing outward on, so that it will stand at 
angles to the axis of the bit. A shell or sleeve, slightly 
enlarged at its lower end, fits loosely over the cutter 

and bit, the lower 
end of the sleeve 
having a recess 
through which 
shavings may es- 
cape. A clamp on 
the shank of the 
tool regulates the 
depth of the cut, 
which is limited 
by the clamp com- 
ing in contact 
with the »pper 
end of the sleeve. 
The space formed 
by the twist in the 
bit is engaged by 
a plate on a screw 
screwing in the 
shell, so that in re- 
volving the tool 
the shell revolves 
with it, while the 
tool is free to move 
downward in the 
shell as the latter 
rests on the 
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on tne ma- 
terial being bored. A lug in the upper end of the shell 
prevents the bit from being accidentally withdrawn 
therefrom. In operation, as the tool cuts into the 
material, and its lower end moves out of the shell, the 
point of the cutter is pushed outward to assume an 
angular position relative to the bit, thus forming 
conical recesses, as shown in Fig. 3. A wedge set in 
the bottom of this recess is adapted [to engage the 
bottom of a post or dowel, splitting it and wedging 
its sides in contact with the walls of the recess. 



Pitch pine beams will shrink in 'thickness from 18% 
inches to 1834 '- spruce from 8^ to 8J^ ; white pine, 
from 12 inches to 11?^ ; yellow pine, a trifle less. Cedar 
beams will shrink from a width of 14 inches to 183^ ; 
elm from 11^ to 10^ ; and oak from 12 to 11^ inche& 



Tb« Wire enn. 

The first public test of the Brown segmental wire- 
wound gun was made at Birdsboro, Pa., April 15, and 
was attended with much success. Government ex- 
prts, representatives of foreign powers and a number 
of invited guests from New York, Philadelphia, and 
other cities were present. Three shots were fired, and 
the gun successfully withstood a pressure which the 
experts declared would blow any other gun in the 
world to atoms. The tests broke all records, and 
one of the enthusiasts declared they placed the United 
States in the van in gun making. 

On the third and final test the charge was thirty 
pounds of powder, the projectile sixty pounds weight. 
The gun recoiled about 15 feet, and a section of the 
stone quarry rose in the air as the projectile struck. 

The test gauges were set to show a pressure of be- 
tween 40,000 and 60,000 pounds ; it was found that the 
pressure had gone beyond the larger figure and exceeded 
the means at hand for measurement. The pressure was 
declared by experts to be something above 70,000 
pounds. The standard army requirements are only 
37,000 pounds. 

The gun has just been finished as a sample for the 
United States government. It was built at the Dia- 
mond Drill Works at Birdsboro, under the personal 
supervision of John Hamilton Brown, the inventor. 
It is built on a new system, which is the winding of a 
steel wire around a segmental core of steel. The core 
is made of twelve pieces of steel 19 feet long, and with 
a cross section like the key of an arch. The core is 3 
inches in thickness at the breech, and three-quarters 
of an inch at the muzzle. 

This is wound with thirty-three layers of steel wire 
seven one-hundredths of an inch in thickness. The 
gun is about 15 inches in diameter at the breech and 
10 inches at the muzzle. The gun is 16 feet in length 
and weighs three and one-third tons. 

— — ♦ < ■ » ♦ 

Venetian Mosaics for tlie Fair. 

The British vice-consul at Venice says that the 
splendid mosaics now produced there continue to take 
the first place in the artistic markets of the world. 
Among the important works recently executed by the 
Venice and Murano Company, a well-known mosaic 
manufactory, is a large mosaic panel representing 
Columbus being received by l^ueen Isabella and King 
Ferdinand of Spain, after his return from America. 
This panel, measuring about 200 square feet, shows 
Columbus when kneeling before the sovereigns, present- 
ing to them the natives of the newly discovered land 
and some products of the soil. The persons represented 
are about thirty-eight in number, many of them of the 
natural size, formed in three principal groups. In the 
most important is Columbus, having at his side the 
Crown Prince, and the sovereigns surrounded by the 
dignitaries of the court, ladies and nobles, and pages 
holding the standards. In the middle group, but more 
to the left, are the native Indians, and near the en- 
trance of the hall other Spanish nobles, and the com- 
panions of Columbus. The gorgeous and various at- 
tires of all the figures, their warlike implements, the 
splendid stuffs of all sorts and tints, the rich decora- 
tion of the hall, the , pageantry of the court, the 
strange costumes of the natives in full contrast with 
the others, and the various attitudes of all these per- 
sonages, form a whole in perfect harmony with the de- 
tails of the scene, owing to the excellent distribution 
of the figures and the perfect fusion of tints. The 
work is so delicately executed, says the vice-consul, 
that no one can believe that the panel is not painted 
until on touching it he discovers that it is entirely 
composed of small enamel cubes, put together without 
any aid of color or cement, and worked according to 
the mode of the old Venetian mosaic school. This 
panel is to form the pendant of another, representing 
Columbus landing in America, and which will shortly 
be executed by the Venice and Murano Company. 
These mosaic works are executed for Mr. H. Furber, of 
Chicago, who is now building a palace near the Exhibi- 
tion, which is to be called Columbus Palace, and will, 
it is said, be the largest in America. The two panels 
are to be placed in the entrance hall. The author of the 
cartoons is Prof. Chev E. Paoletti, an artist well known 
in Venice, and affirmed to be one of the best painters 
who still maintain the traditions of the great Venetian 
school. As a work of art, the mosaic is said to be the 
most remarkable modern specimen ever exhibited. 

— ^ < » > >i ■ 

AN AUTOMATIC SPRINKLER TO PUT OUT FIRES. 
Many of the insurance companies now stipulate for 
the employment of automatic sprinklers in manu- 
facturing establishments which they underwrite, or, 
in the absence of such sprinklers, charge a higher 
rate for insurance. A sprinkler of this kind, which 
has been patented by Mr. Thomas Holmes, of Chicago, 
111., is shown in the accompanying picture. Fig. 1 
representing the operation of these sprinklers in a 
room, and Fig. 2 being a larger perspective view of 
the device attached to a pipe by which watef is sup- 
plied under pressure. Within the body of the sprinkler 
a valve is held to close the water supply opening, and 
to have a limited fall as the valve opens, the stem of 



the valve extending below the body and having on its 
lower end a disk-like turbine water sprinkler, shown 
in Fig. 3. It may have any number of spray perfora- 
tions, and is adapted to rotate freely, the perforations 
being so inclined that the water pressure causes its 
rapid rotary movement. Within two pendent links 
supported from lugs on opposite sides of the body of 
the sprinkler is held a saddle bar, on which the head 
of the valve stem rests, and this bar rests upon a 
coupling bar, shown in Fig. 4, whose outer ends have 
lips which lock over the lower edges of the pendent 
links. This coupling bar may be made entirely of 
fusible metal, but preferably consists of two pieces of 
brass or other metal, lap-folded and united, as shown, 
by a solder which will fuse at a temperature below 
that of boiling water. The fusing of this solder, 
when a fire starts in the vicinity of the sprinkler, 
causes the two pieces of the coupling bar to be 




HOLMES' AUTOMATIC SPRINKLER. 

separated, lets down the saddle bar, pushing the 
pendent links outwardly, and allows the valve with 
its turbine disk to drop, the force of the escaping 
water then causing its widespread spraying distribu- 
tion. Further information relative to this improve- 
ment may be obtained of Mr. C. H. Matthiessen, 
P. O. box 655, Chicago, 111. 



AN IMPROVED FEED-WATER REGULATOR. 

An automatically operating regulator of the feeding 
of water to a steam boiler, designed to hold the water 
in the boiler at all times at about its noronal level, is 
shown in the picture, and forms the subject of a patent 
issued to Mr. Emory M. Carr, of New Castle, Ind. A 
slightly inclined pipe arranged alongside the boiler, 
with its upper end at about the normal water level, 
is connected by a pipe at its lower end with the water 
space of the boiler, and a pipe connects its other end 
with the steam space. Both ends of the longitudinal 
pipe are secured in heads, and on the head on its 
higher end is fulorumed a lever, the lower end of which 
is connected by a longitudinal rod with the other 
head, while its upper end is connected by a rod with 




CAER'S FEED-WATER REGULATOR. 

a valve in the steam pipe connecting the boiler with 
the feed-water pump. On the latter rod also is a coiled 
spring, normally holding the valve to its seat. With 
the water at its normal height, it fills the longitudinal 
pipe, and the feed pump is still, but as the water falls 
the pipe becomes filled with steam, the heat of which 
causes an expansion of the pipe and an outward move- 
ment of the lever fulcrumed on its upper end, thus 
pulling the rod connected with the valve in the steam 
pipe leading to the feed pump, and setting the latter 
in motion. As the boiler is filled by the incoming wa- 
ter the longitudinal pipe is also filled, and by its con- 
traction as it cools the lever fulcrumed at one end 
is moved to close the valve in the steam pipe leading 
to the feed pump, the spring on the rod also assisting 
to close the valve. 
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THE FAINTING UACHINES AT THE WORLD'S FAIR. 

{Continued from, first page.) 
reservoir, etc., are mounted upon a truck which is 
readily moved from place to place. Into the reservoir 
the kalsomine is poured after having been properly 
mixed, and through it, from the bottom, there is 
forced a jet of air at a pressure of 18 to 30 pounds per 
square inch. In this manner the contents are kept 
agitated, and any deposit of sediment prevented. 
From the top of the reservoir the air is then conducted 
through a pipe to a point on the outside near the base, 
and here, by means of a half inch regulating valve, 
the color passes into the main air pipe, where it unites 
with the compressed air, forming a spray which passes 
into an ordinary three-quarter inch garden hose of any 
desired length. At the end of this hose is attached a 
nozzle, consisting of a brass pipe, flattened out so as to 
leave an aperture one-sixteenth inch wide and about 
1}4 inches long. One machine furnishes spray for two 
nozzles, each being operated by a skilled painter, who 
applies the color as one would handle a lawn-sprink- 
ling hose. While trained painters are not absolutely 
necessary to the proper operation of the appliance, it 
has been found that better results are obtained by 
their employment. From, ordinary scaffolding the 
color is sprayed upon the woodwork in sections, the 
machine being moved as the work progresses. 

In many cases in the main buildings the use of a 
separate compressor has been unnecessary, the Expo- 
sition having in operation throughout the grounds 
underground pipes supplying compressed air for the 
operation of the ejectors in connection with the 
sewerage system. Where this power is available, the 
process is the same, except that the compressed air is 
heated by means of a coil adjusted in a salamander 
containing a coke fire. This secures the proper tem- 
perature, and enables the machine to work in very 
cold weather, when hand painting is impossible. Heat- 
ing is not required where individual compressors are 
used, because the friction of the machine raises the 
temperature of the air to the required point. 

There are now at work within the grounds fourteen 
machines, each with a force of three men, working 
eight hours a day. 

A^ comparative test recently made showed that 
one painter could cover with a brush a daily average 
of about eight squares, while a machine upon similar 
work accomplished with equally satisfactory results 
nearly twenty times this amount, there being, how- 
ever, two nozzlemen for each machine. As high as 304 
squares have been done by one machine in eight 
hours, but this was an exceptional case, where all con- 
ditions were favorable for rapid work. On December 
8, 1893, a number of machines began work upon the 
interior of the Manufactures building. At the end 
of three weeks, with a daily average of about 30 men, 
1,333,669 square feet, half of the entire surface to be 
covered, had been finished. One of the advantages of 
this system is that in the coldest weather, when 
brushes are frozen solidly in transit from pail to wall, 
the machine work goes actively ahead. 

The only comparison between machine and brush 
whereby the former suffers is in the amount of ma- 
terial used. Where 30 barrels of kalsomine are re- 
quired for hand work, the machine will use 31. With 
a saving, however, in time and labor of about 30 to 1, 
the small amount of waste in material is scarcely 
worthy of consideration. 



THE TOTAL SOLAS ECLIPSE OF APRIL 16. 

Professor Pickering, of the Harvard College station 
at Mina Aris, in the Chilean Andes, reports that the 
atmospheric conditions on the day of the eclipse were 
all that could have been wished for, and that the re- 
sults will be satisfactory to the highest degree. He 
says, in a dispatch printed in the New York Herald 
on the morning of April 17 : " The corona seen, gen- 
erally speaking, resembled the corona of 1871, as graph- 
ically portrayed by Captain Tupman, and complex, 
like that observed by Liais in 1857, which extended 
some 700,000 miles from the sun. There were four 
streamers, two of which had a length exceeding the 
sun's radius, or stretching out more than 435,000 miles. 
Several dark rifts were visible, extending directly out- 
waiji from the moon's limb to the utmost limit of the 
corona. Filaments were numerous about both the 
solar poles. Compared with the corona of January 1, 
1889, the corona just observed was more brilliant. 
During the total eclipse several flaming solar promi- 
nences attained great distinctness and brilliancy. 
Within the streamers no rapid movements were ob- 
served, but the impression of the scene was rather one 
of calm and tranquillity. The streamers were widely 
extended at the base, but not very long. The moon 
appeared of almost inky darkness, with only enough 
illumination at the edge of the disk to make its ro- 
tundity conspicuous, while from behind the orb 
streamed out on all sides the radiant filaments, beams 
and sheets of pearly light, which formed an irregular 
'star-like decoration,' with the blacli lunar globe in 
its center. The inner corona was of dazzling bright- 
ness, but still more dazzling were the eruptive promi- 
nences, which blazed through it — to use the words of 
Professor Young — ' like carbuncles.' 

" The spectroscopic observations secured are very 
promising. As the eclipse progressed the temperature 
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liumlnous Air. 

Dr. Philip Lenard, of Bonn, assistant to Professor 
Hertz, has recently exhibited a novel light produced 
by electric oscillations, and a paper has been read on 
the subject before the Royal Prussian Academy of 
Sciences, at Berlin. Hertz has shown that the rays 
proceeding from the cathode of a Geissler tube, which 
are capable of exciting phosphorescence, will pass 
through thin metal. If it were practicable to find a 
sheet of metal foil thick enough to be airtight and 
opaque, yet thin enough to be permeable by this dis- 
charge, it would be possible to allow these rays a pas- 
sage into the open air by closing an opening in a dis- 
charge tube with such a piece of foil. This idea has 
been realized by Dr. Lenard by means of an ingen- 
iously arranged apparatus and a hammered aluminum 
plate 003^ millimeter thick. This plate forms in the 
apparatus in question a shutter which Dr. Lenard 
calls the " window," because while quite impermeable 
to air and light, it allows the rays from a cathode at 
a distance of 13 centimeters to penetrate it freely. 
These rays render the air faintly luminous. A halo of 
bluish light surrounds the "window," and is moder- 
ately bright only on its surface. At the same time a 
strong odor of ozone is recognizable. Substances capa- 
ble of phosphorescence, if held near the " window," 
shine with their peculiar light on the side nearest to it. 
All the phenomena of phosphorescence cease if a mag- 
net is so applied to the discharge tube as to repel the 
cathode rays from the inner side of the " window." 
The atmosphere is a dull medium for the cathode rays 
to penetrate, coal gas is more permeable, and so is hy- 
drogen, while oxygen and carbonic acid are less per- 
meable than air. — Mec. Engineer, London. 




took their position at an altitude of 3,700 feet. Pro- 
fessor Sohaeberle, from the Lick Observatory, went a 
few miles further north, to an altitude of 6,600 feet. 
At both these stations photographs were taken in ad- 
dition to the visual observations. Next in order comes 
the expedition of the Argentine Republic, upon their 
own territory, under Mr. Thome, long known in the 
astronomical world from his association with Dr. 
Gould in the production of the great catalogues of 
southern stars, which complement Argelander's cata- 
logues of the stars of the northern heavens. In Brazil, 
upon the Atlantic coast, are three parties — an English 
expedition under the direction of Mr. Taylor, forty 
miles from Ceara ; a French party in the same neigh- 
borhood, and a Brazilian party under the well known 
M. Cruls. On the coast of Africa there are two ex- 
peditions — an English expedition located sixty miles 
northerly from Bathurst, under the direction of Pro- 
fessor Thorpe, and a French expedition a few miles 
further to the southward. 

When the photographs and full details from all these 
sources come to hand it is expected that they will form 
an important addition to our knowledge of solar 
physics, and possibly afford material aids in lines of 
investigation whose connection therewith has not here- 
tofore been seen. 



PATH OF THE ECLIPSE OF THE SUN, APRIL 16 

of the air fell considerably below its normal. The 
lowest reading of the thermometer occurred several 
minutes after totality. Upon review of all the obser- 
vations, it may be said the corona was a combination 
of that of 1871 and that of 1857, as drawn by Liais. 
The photographs obtained were very numerous and 
highly satisfactory." 

In a subsequent dispatch it is stated that the first 
contact, when the edge of the moon began to touch 
the edge of the sun, occurred at 7h. 17m. 6s. A. M. 
The second contact, when the eclipse became total, 
was at 8h. 19m. 9s. The third contact, marking the 
cessatibn of the to tal phase, was registered at 8h. 31m. 
59s. ; and the final contact, at which the moon left the 
sun's disk, at 9h. 30m. 10s. 

Professor Pickering says the results of photographs 
obtained with the differential spectroscope give twenty 
lines in the " reversing layer " of the solar atmosphere 
—the shallow stratum of gas lying just above the pho- 
tosphere and known to contain the vapors of many 
elements commonly found on our globe. Twelve of 
these brilliant-colored spectral lines were seen through 
the telescope. This is said to be the first time that 
these lines have been successfully photographed. 

Seven prominences were observed, estimated to have 
attained a height of 80,000 miles. The integrating 
spectroscope showed red and yellow lines, two green 
lines and one blue in the corona. 

A dispatch received by Director Holden, of the Lick 
Observatory, from Professor Schaeberle, states that 
the expedition sent to Chile from that institution to 
observe the eclipse was also signally successful, and 
that fifty photographs were obtained. 

There were eight expeditions stationed along the 
line of totality for the observation of this eclipse, of 
which the United States observers selected locations 
upon the Andes, in Chile, where the atmospheric con- 
ditions were most promising. The expedition of the 
Harvard College Observatory, under Mr. Bailey, Pro- 
fessor Albrecb, of Valparaiso, co-operating with him, 



The Italian Torpedo Cruiser Aretliusa. 

The Arethusr. is another of those ships of high ve- 
locity and great offensive powers which are soon to be 
added to the Royal Naval Squadron. Her principal 
dimensions are the following : Length, 70 m. ; width, 
8 "30 m.; depth, 5 "43 m.; tonnage displacement, 846 44 
t. The armament is composed of six torpedo-launch- 
ing tubes, five rotating on the deck and one fixed on the 
bow, of one cannon of 135 millimeters, of six cannons of 
57 millimeters. Her defense consists of a deflective 
deck and coal bunkers super-added to it. The ma- 
chinery, according to the contract, should be of 4,000 
H.P., but the builders of the Arethusa, Orlando Bros., 
have been able to obtain the showing of 4,433 H. P. 
They consist of two vertical triple expansion engines 
supplied from four locomotive boilers with forced ash 
pit draught. Allowing for the great increase of horse 
power obtained, the speed has reached 31 knots as a 
maximum, and 30 7 knots as a mean of three hours 
trial, that is to say, about a mile in excess of the other 
ships of this type existing in our navy. The Arethusa 
with natural ventilation makes 18 knots, so under both 
natural and artificial draught she is the fastest ship in 
our navy next to the Piedmont. The plans of the ship 
are due to the lamented Commander Vigna, those of 
the engines to the engineer Salvatore Orlando. The 
guns come from the Armstrong establishment of Poz- 
zuoli. — Revista Nautica. 



Incaudescent Ijiglits. 

The chemical composition of the mantle in the new 
Auer incandescent lights has lately been discussed in 
the Journal fur Gasbeleuchtung. The substance de- 
posited on the cotton web consists of the oxides of 
metals of the cerium and zirconium groups, which 
exist in various minerals, for the most part in combina- 
tion with silicic acid. The oxides are extracted from 
the minerals, and dissolved in nitric acid. This solu- 
tion forms the bath in which the cotton web is dipped, 
and impregnates the latter so thoroughly that, on dry- 
ing and burning, a finely meshed mantle of the oxides 
remains. It is necessary that the oxides employed in 
the manufacture should be free from iron, as that 
metal exercises a marked deleterious influence on the 
radiating power. Few experiments have been made to 
test the durability of mantles made from different 
oxides, but those of complex composition appear to 
last best. M'Kean has demonstrated that thorium 
oxide develops the highest illuminating power from 
the gas, while oxide of lanthanum ranks next, fol- 
lowed in order by the oxides of yttrium, zirconium, 
and cerium. A mixture of two-thirds oxide of 
thorium and one-third oxide of yttrium is recom- 
mended for obtaining the highest lighting efficiency. 
He has also shown that the tint of the light is altered 
by the constitution of the mantle. The oxides of lan- 
thanum, thorium, and zirconium all give a white light, 
the oxides of cerium, didymium, and niobium, even in 
small amount, give a yellow tint to the light, while 
cerium oxide in large proportion gives a red light, and 
oxide of erbium a green one. 

A Good "Watch for One Dollar and a Half. 

In another column will be found the advertisement 
of Messrs'. R. H. IngersoU & Bro. of their $1.50 watches. 
We can say of this article it is an excellent time keeper, 
and fully answers to all they claim for it The fact they 
are able to put it on the market at the price stated is a 
remarkable evidence of American ingenuity, while it 
also indicates the wonderful perfection to which clock 
and watch mechanism have been brought in this coun- 
try. 

The little electric engine advertised by the same 
firm is likewise a gem in respect to mechanical perfec- 
tion and operation, yet they sell it at the low price of 
one dollar. 
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POSITION OF THE PLANETS IN MAT. 

VENUS 

is morning star until the 2d, then evening star. She is 
in superior conjunction with the sun on the 3d, at 4 h. 
15 m. A. M., passing from his western to his eastern 
side, and becoming evening star. She will be invisible 
for about six weeks on account of being so close to the 
sun, and will then emerge from her seclusion and 
gradually increase in size and brilliancy, until she 
stands highest on the celestial roll caD, the sun and 
moon alone excepted. Observers will welcome her 
presence during the summer evenings, and rejoice in 
the light of her radiant luster as the months roll on. 
Her reign continues during autumn and winter, for 
she only reaches her greatest eastern elongation from 
the sun on December 6, her period of greatest bril- 
liancy on January 12, 1894, and her inferior conjunc- 
tion on February 16, 1894. The queen of the stars 
until that time will be most conveniently situated for 
observation: 

Venus is in conjunction with Neptune on the 25th at 
1 h. 35 m. P. M., being 1° 36' north. It will be noted 
that the inferior planets at superior conjunction seem 
to pass from the sun's western side to his eastern, while 
the superior planets at conjunction pass from the sun's 
eastern side to his western. The result is that the 
number of planetary conjunctions is increased, as in 
this case, where Neptune moving westward toward the 
sun meets Venus moving eastward from the sun, and 
their conjunction necessarily occurs. 

The moon, when one day old, is in conjunction with 
Venus on the 16th, at 1 h. 6 m. A. M., being 3° 4' north. 

The right ascension of Venus on the 1st is 2 h. 37 m., 
her declination is 14° 28' north, her diameter is 9 ".8 and 
she is in the constellation Aries. 

Venus rises on the 1st at 5 h. 2 m. A. M. On the 
31st, she sets at 7 h. 54 m. P. M. 

SATURN 

Is evening star. He continues to hold his place as the 
only large visible planet and is finely situated for ob- 
servation, with the brilliant Spica on the southeast, 
and with Gamma Virginis on the east, the beautiful 
double star that has been his companion for months. 
The planet is still retrograding or moving westward, 
and observers will note that the distance between him 
and the double star increases during the month. 
Saturn makes his transit on the 1st at 9 h. 50 m. P. M., 
and is plainly visible in the southeast, as soon as it is 
dark enough for the stars to come out. He cannot fail 
to be recognized, from the description given, and this 
excellent opportunity for the telescopic study of the 
ring-girdled planet and the noted double star should 
be improved. 

The moon, three days after the first quarter, is in 
conjunction with Saturn on the 25th, at 3 h. 48 m. 
A. M., being 43' south. The conjunction is invisible, 
occurring whenaioon and planet are below the horizon. 
The moon occults Saturn and Gramma Virginis for ob- 
servers in the southern hemisphere who are rightly lo- 
cated. 

The right ascension of Saturn on the 1st is 12 h. 31 
m., his declination is 0° 33' south, his diameter is 17'.9, 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 3 h. 48 m. A. M. On the 
31st, he sets at 1 h. 47 m. A. M. 

JUPITER 

is morning star. He makes rapid progress west- 
ward from the immediate vicinity of the sun, rising on 
the 31st 1 h. 8 m. before the sun, when he becomes 
visible as morning star to sharp-sighted observers. 
Jupiter's diameter when farthest from the earth is 
31". 4, while the diameterof Venus under the same con- 
ditions is 9". 8. The former became morning star four 
days before the latter became evening star, and makes 
his appearance in the morning several weeks before 
his rival graces the west with her visible presence. 

Jupiter is in conjunction with Mercury on the 20th 
at 2 h. 6 m. P. M., being 56' north. The former a su- 
perior planet, and the latter an inferior planet, travel- 
ing in opposite directions, must meet on the celestial 
road when within certain limits. If one had eyes to 
pierce within the solar rays, an assemblage of planets 
would be found in near proximity to the great day 
star.. Jupiter and Mercury near together on his 
western, and Neptune and Venus on his eastern side. 

The moon, the day before her change, is in conjunc- 
tion with Jupiter on the 14th, at 9 h. 52 m. P. M., be- 
ing 2° 30' south. 

The right ascension of Jupiter on the 1st is 3 h. 36 m., 
his declination is 13° 38' north, his diameter is 31".4, and 
he is in the constellation Aries. 

Jupiter rises on the 1st at 4 h. 56 m. A. M. On the 
31st, he rises at 3 h. 17 m. A. M. 

MARS 
IS evening star. There is one thing to be said in his 
favor, and this is his high northern declination, always 
desirable in a planet's course. This would be more 
highly appreciated if he were in a different portion of 
his orbit As he is practically invisible, his long stay 
above the horizon is of little avail, but, as in many ter- 
restrial events, his time will come, when the most pow- 



erful telescopes will be turned upon his disk, with the 
possibility of learning something of this strange world, 
where clouds are few and sunshine reigns. 

The moon, when three days old, is in conjunction 
with Mars on the 18th, at 5 h. 15 m. A. M., bing 3° 33' 
north. 

The right ascension of Mars on the'lst is 5 h. 35 m., 
his declination is 34° 20' north, his diameter is 4". 5, 
and he is in the constellation Taurus. 

Mars sets on the 1st at 10 h. 14 m. P.M. On the 
31st, he sets at 9 h. 39 m. P. M. 

MERCURY 

is morning star. There is nothing of note in his course, 
as he makes his way from western elongation to supe- 
rior conjunction, excepting his conjunction with Jupi- 
ter, already alluded to. 

The moon, on the day before her change, is in con- 
junction with Mercury on the 14th, at 6 h. 56 m. A. M., 
being 3° 13' north. 

The right ascension of Mercury on the 1st is h. 
59 m., his declination is 3° 7' north, his diameter is 
7". 6, and he is in the constellation Pisces. 

Mercurj' rises on the 1st at 4 h. 5 m. A. M. He rises 
on the 31st at 4 h. 12 m. A. M. 

URANUS 

is evening star. He is still in excellent position for ob- 
servation as he retrogrades or moves westward. Ob- 
servers who have located the seemingly small planet 
will find it an enjoyable study to follow his course and 
keep track of the slow-motioned wanderer until he dis- 
appears from view. He is in a region almost destitute 
of visible stars, Alpha Librae on the east being his 
nearest neighbor of any size. At thecloseof the month, 
he has retrograded into his old quarters in Virgo. 

The moon is in conjunction with Uranus three days 
before the full, on the 27th, at 6 h. 44 m. P. M., being 
1° 24' south. 

The right ascension of Uranus on the 1st is 14 h. 26 
m., his declination is 13° 56' south, his diameter is 3'. 8, 
and he is in the constellation Libra. 

Uranus sets on the 1st at 4 h. 55 m. A. M. On the 
31st, he sets at 2 h. 54 m. A. M. 

NEPTUNE 

is evening star. He is very near the sun, and almost 
at his greatest distance from the earth. His conjunc- 
tion with Venus has been described. 

The moon, the day after her change, is in conjunc- 
tion with Neptune on the 16th, at 6 h. 50 m. P. M., be- 
ing 5° 5' north. 

The right ascension of Neptune on the 1st is 4 h. 
34 m., his declination is 20° 28' north, his diameter is 
2". 6, and he is in the constellation Taurus. 

Neptune sets on the 1st at 9 h. 5 m. P. M. On the 
31st, he sets at 7 h. 17 m. P. M. 

Venus, Mars, Saturn, Uranus and Neptune are even 
ing stars at the close of the month. Jupiter and Mer- 
cury are morning stars. 

■♦«• » » — 

/Volcanic Activity at the Sandnrlcli Islands. 
Mr. S. D. Macdonald, P.G.S., of Halifax, N. S., who 
Is wintering on those islands, writes as follows : 

" The somewhat abrupt termination of what pro- 
mised to be a violent eruption from the summit crater 
of Mauna Loa, after its usual period of quiet, places 
the people of Hawaii in a state of awful suspense, 
fearing, as they have every reason to from past expe- 
rience, that an underground lava flow is in progress, 
and may, at any moment, burst forth beneath them. 
Several sharp earthquake shocks accompanied the 
eruption, which is always considered to be a premoni- 
tion of ee flow. There can be little doubt but that an 
outburst from somewhere along the dome of the moun- 
tain is impending." 

This summit crater, known as Mokua-weo-weo, has 
an elevation of 14,000 feet, and from it have come most 
of the lava flows that have wrought such destruction 
on that island. Its gently rounded top or dome, viewed 
at short distance, affords not the faintest indication of 
the fires which slumber within, and which, when they 
do awaken, cause such terrible earthquakes and lava 
fiows, the like of which are unknown elsewhere. 

The crater of Kilauea or, more properly speaking, the 
pit or lake of fire on the flank of Mauna Loa, has been 
unusuallj' active for some months past. 

This vast pit or caldron is nine miles in circumfer- 
ence, with vertical walls, and a depth of from 400 to 
1,100 feet, according to the rise and fall of its molten 
tide. 

At present intense action is confined to its western 
portion. 

Visitors and tourists who have witnessed it in magni- 
ficent action of late are enthusiastic in their description 
of Its fiery fountains tossing their red-hot spray high 
in air. 

Its gory surges sometimes rolling in low, curling 
waves, and again dashing like wind-driven surf 
against lava cliffs, which fall, remelt, and form new 
waves, to be borne onward again in its blood-red tide, 
while dreadful detonations and earth tremors add 
sublime terror to the awful scene. 

In extent, grandeur and intensity of action, Kilauea 
is unrivaled among volcanoes. 



Correspondence. 



A liiqnld Road Hardener Wanted. 

To the Editor of the Scientific American : 

I have an abiding faith in the inventors of America. 
Our State has just voted the amendment, good roads. 
Now we want the inventor to help us out, and he can 
own the earth. 

We want a liquid that can be sprinkled on the road- 
bed from a tank, that will petrify the ground to a 
depth of four inches or more, that will not cost to 
exceed $5 per rod. The ingredients would have to 
vary, as the soil varies. You can see the possibility of 
such a thing, and it may be possible. 
Union City, Mich., April 6, 1893. D. L. Merrill. 



Progress of inineral Industries in Virginia. 

To the Editor of the Scientific American : 

For us it is a matter of glad tidings to see the flow of 
Northern and foreign capital continuing with increased 
vigor toward the development of Virginia minerals. 

About new year I began prospecting on the Irwin 
farm, Goochland County, for mica and discovered very 
valuable deposits of "lepidolite" (silicate of aluminum, 
potassium, and lithium) and "phlogopite" (silicate of 
aluminum, potassium, and magnesium) in kaolin and 
quartz, the former closely resembling the ores of Zinn- 
wald, in Saxony, and especially those of Moravia and 
some sections of the Presidency of Bengal, in Hindo- 
stan ; while the latter is equal in size and far superior 
in quality to the famous specimens extracted in such 
vast profusion from the Laurentian limestones of 
North Burgess, England, and reach the unusual size 
of 30" X 30". 

To demonstrate the wealth of these new discoveries, 
I used about $3,000 of Northern capital in prospecting, 
under an optional right to purchase between January 
1 and March 35, 1893, and during that time produced 
from within sixty feet of the surface, in open cut, over 
$10,000 worth of lepidolite, phlogopite, and biotite. 
A Northern syndicate have purchased a tract of 1,500 
acres near Irwin, at a cost of $130,000, and are now pre- 
paring to work it on an extensive scale with $350,000 
capital, which is all fully subscribed, and to which I 
am consulting engineer. 

Further up the James River, near West View, on the 
R. & A. R.R., on the Jayne & Case farm, I am bring- 
ing "to bank," from a depth of less than fifty feet, 
peculiarly fine specimens of "fuchsite" (silicate of 
aluminum, potassium, and about 6 per cent of chromic 
oxide), a bright green mica, such as is famous to 
Schwarzenstein in the Tyrol, and peculiarly adapted 
for grinding up for the manufacture of wall papers and 
other glittering decorations, such as Christmas cards, 
shop signs, theatrical purposes, and enormously de- 
manded as a lubricant for rapidly revolving ma- 
chinery. 

Here also land has jumped in price from the weari- 
some old agricultural value of not more than $10 per 
acre up to $100, and in one case I know of $350 per acre. 

Still further up the James and backward from it the 
use of hundreds of thousands of imported dollars is 
located, and the employment of vast sums of money, 
such as even the days of land booms in this country 
never paralleled, is going on with daily increasing 
strength, the money earning fabulous profits and 
dividends. 

Mica, however, is not by any means the sole attrac- 
tion and impetus to draw capital into mining here ; 
for gold, cobalt, lead, graphite, and the generous family 
of hydrated silicates of magnesia are each and all 
taking a prominent part in our State's mineral pro- 
gress. John N. Adams, 

Civil and Mining Engineer. 

Irwin and Richmond, Va. 



Transportation of Frozen Fisli. 

Mr. John Wallace, a prominent fish shipper at Ka- 
lama. Wash., gives, in Ice and Refrigeration, some in- 
teresting facts in relation to the rail shipment of frozen 
fish, which may be of general value. As our readers 
well know, a large quantity of frozen salmon finds its 
way from the freezing plants at the fisheries to the 
East. In shipping the trade recognizes the fact that fish 
frozen solid will in part refrigerate themselves. They 
therefore pack them tightly in boxes and load into re- 
frigerator cars. These cars are first reduced to as low 
a temperature as practicable, and then the floor is cov- 
ered with several inches of chilled sawdust. The boxes 
of fish are then loaded in, leaving a space of several 
inches between the sides, ends, and top of the car, 
which also is filled with cold sawdust. Then the car is 
closed and sealed. No ice is placed in the tanks of the 
car, but it has been found by quite extensive experi- 
ence that fish so packed for shipment reach their des- 
tination in perfect condition in reasonably warm 
weather without ice, and that, too, after a passage of 
fifteen to eighteen days. The saving effected is the 
first cost of the ice ; then cost of freight on the ice, and 
also a gain of 1,500 pounds of fish in lieu of that much 
weight of ice, which by the practice of the N. P. road 
is allowed free. 
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THE COLUMBUS CELEBRATION, NEW YOEK. 

The harbor of New York will, this week, be the 
scene of unusual and interesting festivities. In cele- 
bration of the four hundredth anniversary of the 
landing of Columbus in the new world, and as a fitting 
prelude to the opening of the World's Columbian Ex- 
position, at Chicago, a grand naval parade will here 



cession, the line of march being from the Columbian 
statue, at Central Park, down Fifth Avenue, Wash- 
ington Square and Broadway to the City Hall, where 
the Governor of the State will receive the distinguished 
guests. The following ships of war will take part in 
the great naval demonstration : 
FoR^iQis.— English.— Blsike, Magicienne, Tartar, 



THE SQUADRON OF COLUMBUS. 

Three vessels have been constructed, the exact 
counterparts of those which formed the original 
squadron of Columbus. One of these, representing 
the Santa Maria, Columbus' ship, was built by the 
Spanish government ; the other two, the Nina and 
Pinta, were constructed in Spain, at the expense of 




THE ARGENTINE WAR SHIP EL NUEVE DE JULIO. 



take place, the leading naval powers of the world 
being worthily represented. 

The magnificent waters of the Hudson River, which 
cover the heart of the great city on the west, form 
the anchorage for the great fleet, and here the ships, 
including the representative squadron of Columbus, 
deployed in two lines, will be reviewed by the Presi- 
dent of the United States. This grand affair is ap- 
pointed for the 37th inst. On the day following, the 
38th, another most interesting festival takes place on 
shore. Detachments of marines and sailors from the 
various war ships will land and join in a grand pro- 



Australia ; Spanish. — Reina Regenta, Infanta Isabel, 
Nueva Espana ; Russian. — Dimitri Donskoi, General 
Admiral, Rynda ; German. — Kaiserin Augusta, See- 
adler ; French. — Arethuse, Jean Bart, Hussard; Ital- 
ian. — Etna, Dogali, Giovanni Bausan ; Netherlands. 
— Van Speyk ; Argentine Republic. — Nueve de Julio ; 
Brazil. — Aquidaban, Tiradenta, and Republica. A 
few other representative vessels were also expected. 
American. — Philadelphia, Newark, Baltimore, Ben- 
nington, Bancroft, San Francisco, Atlanta, Chicago, 
Yorktown, Vesuvius, Charleston, Concord, Gushing, 
Dolphin, and the monitor Miaatonomoh. 



the United States. Prom Huelva these vessels, con- 
veyed by American war vessels, sailed over the origi- 
nal route taken by Columbus, to Havana, thence to 
Hampton Roads, and from there to New York, with the 
combined fleet of American and foreign ships, to take 
part in the naval festivities. 

The Revue Maritime Autrichienne, of Pola, has re- 
cently published a very interesting article giving the 
result of all the investigations that have lately been 
made, particularly in Spain, for the purpose of ascer- 
taining what was the exact type and maritime value 
of the three ships. The first of these, tlie Santa Maria, 




THE GERMAN WAR SHIP EURFURST FRIEDRICH WILHELM. 
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had the following dimensions : Length of keel, 63 feet ; 
between perpendiculars, 75 feet; greatest width, 33 feet; 
depth, li% feet ; burden, from 130 to 130 tons. As the 
crew never exceeded ninety men, the ship was capable 
of carrying quite a large supply of food and water. 

The suit of sails of the Santa Maria was that of a 
small three masted vessel, with five sails only ; a jib, 
foresail, mainsail, topsail, and 
a lateen. The general form 
of the hull was that of the 
round ships of the period. 
There was a large poop and 
a small forecastle. The free- 
board was very low amid- 
ships, and the deck was here 
open. 

The nautical qualities of 
the Santa Maria were excel- 
lent, as the admiral's log 
proves : " This ship behaved 
very well in bad weather, and 
had the speed of a good 
sailer." 

The dimensions of the two 
other ships commanded by 
Columbus are not indicated. 
The sketches and the picture 
represent them as much smal- 
ler. The Nina resembled the 
Santa Maria. The Pinta car- 
ried lateen sails on her three 
masts, at least at the begin- 
ning of the voyage ; but the 
admiral's log tells us that at 
the first stop (at the Canaries) 
this set of sails was replaced 
by square ones, in order that 
the ship might be placed in 
the same conditions as the 
two others. These three 

ships, sailing as consorts, flew the flag of Castile at 
the mainmast and that of the admiral at the mizzen. 
The first was divided into four squares, two red 
and two white. The latter each bore a lion and the 
others a castle. These were the arms of Castile. 
Those of Aragon were excluded by the orders of 
Queen Isabella, the government of that country hav- 
ing refused to participate in the expenses of the ex- 
pedition. The admiral's flag was a white pennant 
with a green cross between two crowned letters F and 
I — the initials of the names of Ferdinand and Isabella, 
who had given these arms to Columbus. A cross was 
painted on the sails of the ships, according to the cus- 
tom adopted by the Spanish and Portuguese, in order 
to distinguish their vessels from those of the infidels. 



In contrast to the ships of Columbus, and as showing 
the progress made in naval construction during the 
four centuries that have elapsed, we give plates of some 
of the modern war vessels. Three centuries elapsed 
after the discovery of the new world by Columbus be- 
fore the discovery of steam navigation was made. 
The very latest and probably the most perfect esam- 




18 knots ; she is ship-rigged, Russia still regarding 
sails with favor. She has a 9 inch belt, but no hori- 
zontal armor ; which the Russian naval authorities 
seem to have held in small account until last year. 
The Pamyat Azova was launched in 1887; she is 377 feet 
long by 50 feet beam, and is wood-sheathed over the 
armor belt. She mounts two 8 inch 133^^ ton breech- 
loaders, and twelve 6 inch 6 
ton breech-loaders, besides a 
dozen quick-fire guns of small 
caliber. She has three tor- 
pedo tubes ; she can stow 1,000 
tons of coal, and her twin 
screw engines will develop 
11,500 horse power when 
pushed. 

THE GERMAN WARSHIP KUR- 
FURST FRIEDRICH WIIi- 
HBLM. 

Another of our engravings, 
which is from lllustrirte Zeit- 
ung, represents the Kurfurst 
Friedrich Wilhelm, which 
was launched at Wilhelmsha- 
fen, June 30, 1891. The fol- 
lowing are the chief dimen- 
sions of this vessel: length, 396 
feet ; breadth, 64 feet ; depth, 
36 feet ; displacement, with 
medium draught of 34 feet 6 
inches, 10,000 tons. Two 
screws, having a diameter of 
16 feet 8 inches, are driven by 
two three-cylinder compound 
engines, giving a speed of be- 
tween fifteen and sixteen 
knots. 



THE SQUADRON OF COLUMBUS-THE SANTA MARIA NINA AND PINTA 
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pie of modern steam nayal architecture is realized in 
the new Argentine war ship El Nueve de Julio, which 
figures to-day in the harbor of New York. We give an 
engraving from Engineering. She is regarded as the 
fastest war vessel afloat, and is one of the most pow- 
erful. She is 350 feet long, 44 feet broad, 163^ feet mean 
draught, displacement 3,500 tons, 14,500 indicated horse 
power; speed, 33 knots on 6 hours' run, 33 '74 knots on 
mile run, being over 35 miles per hour. 

Her machinery and magazines are below water 
line. She has sloping sides protected with steel i}4 
inches thick. 

THE RUSSIAN CRUISER PAMYAT AZOVA. 

This ship, of which we give from the Engineer an 
illustration, is a vessel of 6,000 tons, with a speed of 



The Heathen Chinee. 

A well-to-do wine grower 
from California, who is on a visit to the Eastern 
cities, declines to commit himself on the Chinese 
question — if there is a .question. He says: "My 
personal dislike to the Chinese is as strong as any- 
body's, but that doesn't blind me to the fact that 
we Westerners would be nearly helpless without 
them. 

"They have built our railroads, laid out our streets, 
hewn our wood, and drawn our water for us, and to- 
day we depend on them to run our farms and gardens, 
do our housework, and cook our food. They do for us 
what women servants do for you in the East. Besides, 
as between the Chinese and the men who direct hos- 
tilities against them in San Francisco, I prefer the 
Chinese." 




THE RUSSIAN BELTED CRUISER PAMYAT AZOVA. 
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EXFEBIMENTS WITH SOAP BUBBLES. 

T. O'CONOR 8LOANE, PH.D. 

Soap bubbles afford so fascinating a subject for ex- 
periment that any notes on the subject are sure to 
prove of interest to many. In the experiments illus- 
trated several properties of the film are shown. Its per- 
manency and strength enable it to make the material 
for the sails or vanes of a wind mill. The mill wheel 
is constructed very readily with a bonnet pin as axle 
and a thin piece of wire fastened thereto, as shown, to 
determine the outline of the sails. This wire gives two 
loops, one on each side of the axle, which are then 
bent into a helical shape, as shown. A little stand is 
provided for it, as shown ; the interior of the notches in 
which the pin rests may be smoothed by being touched 
with a hot wire. This carbonizes the wood and forms 
a better journal. To prepare it for use, the wheel is 
dipped into a cup of soap bubble solution and removed 
therefrom ; this leaves the vanes filled with the film, 
which is forced to take a helical form. The pendent 
drop is touched off with a piece of paper 
and the wheel is placed in its journals. To 
make it rotate, the experimenter blows 
through a paper tube, a foot long and one 
or two inches in diameter, standing about six 
feet from the wheel and holding the tube 
about six inches from the mouth and point- 
ing at the face of the wheel. If held directly 
against the mouth, the blast of air will not 
reach. If the wheel is being projected in a 
lantern, it should be placed with its plane 
of rotation oblique with the plane of con- 
densers, so as to receive a good breeze. The wheel 
may thus be made to spin with very high velocity. 

The fact that a film tends to be as small as 
possible is very elegantly shown by the use of a coni- 
cal glass tube. By dipping its larger end deeply into 
the solution so as to wet the interior and withdrawing 
i', a film forms across its mouth. The film, tending to 
contract, travels toward the small end of the tube. A 
second film is picked up this time by a slight immer- 
sion of the end, 
and it also pro- 
ceeds on its jour- 
ney. In this way 
a number of films 
can be formed in 
the tube, all tra- 
veling from the 
large to the small 
end at the same 
rate. 

If a large and a 
small soap bubble 
are placed in com- 
munication with 
each other, the 
small one will al- 
ways empty into 
the large one. 
This may be 
shown by a more 
or less complicat- 
ed apparatus, in- 
volving the use of 
a bifurcated glass 
tube or its equiva- 
lent. In the cut a method of doing the same thing, 
far more elegant because simpler, is given. A closed 
ring of wire with a handle is supported on a stand; the 
ring should be about an inch and a half in diameter. 
Across its center a thin wire is stretched, with a very 
small loop made at its center, which loop should lie 
in the plane of the large ring. A soap bubble is blown, 
about 3 inches in diameter, and placed upon the pre- 
viously moistened ring. The ring is then inverted 
and a second soap bubble, as nearly as possible of the 
same size as the other one, is placed upon the ring. 
The condition of things thus brought about is that 
there is a soap bubble above and one below the ring, 
while the ring itself is closed with a flat disk of soap 
bubble solution. 

To bring the interiors of the bubble in communica- 
tion with each other, the film within the small loop on 
the transverse wire must be broken. A short glass 
tube and a straight piece of wire are required for this 
purpose. One end of the wire is heated in a candle or 
lamp fiame. The glass tube, which has previously 
been moistened with the soap bubble solution, is then 
thrust right through the lower bubble in about the 
position shown in the cut. As it goes through the 
bubble it picks up a film which closes it, and prevents 
the bubble from entering, although the film slowly 
travels toward the open end of the tube. The wire is 
now thrust through the glass tube and with it the film 
within the loop is touched, and the wire is at once 
withdrawn. The hot wire breaks the little film the 
instant it touches it. As quickly as possible the tube 
is also withdrawn or its open end is closed by the 
finger. Communication thus being established be- 
tween the interiors of the bubble by the breaking of 
the film within the loop, at once the smaller bubble 
begins to empty itself into the large one, and, however 



small the loop is, in a few seconds the small bubble 
will completely disappear, and a single one containing 
the contents of both will be left. This is an exceed- 
ingly effective experiment, and it will be seen that the 
principle involved of breaking films within bubbles 
admits of many other experiments. Thus the entire 
film may be broken at once, producing a very rapid 
action. Three or four bubbles may be blown and 
stuck together and the films between them may be 
broken singly so as to aggregate all the bubbles into 
one. It is obvious that instead of the wire a thread 
loop may be used, and the standard experiments with 
thread loops may be performed with a film inside of 
soap bubbles. 

For blowing the bubbles nothing is better than a 
simple bottle with doubly perforated cork fitted with 
two glass tubes. The tubes may be from one-eighth 
to one-quarter inch in internal diameter. Their shape 
and arrangement are clearly shown in the cut. The 
bottle catches the condensed moisture of the breath 
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SUCCESSIVE FILMS FORMED IN A TUBE. 

which otherwise would interfere with the success of 
the experiments. One great point to be observed in 
blowing a bubble is to start it with the mouth or open- 
ing of the pipe on which the bubble is formed per- 
fectly horizontal. 

Many formuto more or less complicated have been 
published for soap bubble solutions. The following I 
have found to be very satisfactory : 1 part of caustic 
soda is dissolved in 330 parts of water; either rain 
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water or distilled water should be used. To this is 
added 7 parts of pure oleic acid ; the whole is agi- 
tated strongly until full combination has taken place. 
All the above parts are parts by weight. To 3 volumes 
of the above solution 1 volume of the purest glycerine 
is added and the whole thoroughly mixed by shaking. 
After standing a day or two, solid impurities fioat to 
the top ; the clear solution may be siphoned from 
under them and is ready for use. It has sometimes 
seemed to the writer that it improves with time. 

< I « I > 

Bicycles versus Tricycles. 

BY OBERLIN SMITH. 

Pertinent to certain communications by " J." in the 
February 35th and "A. G." in the March 35th issues of 
the Scientific American, I wish to call attention to 
a very prevalent error in regard to the stability of 
tricycles when comparing them with bicycles. This 
error the writer once indulged in himself before he had 
learned to ride a bicycle and had found out with what 
perfect ease one of these machines will stay upright, 
apparently without a voluntary effort — that is when 
running. At first sight it seems ridiculous that a 
thing should stand upon two points instead of the 
proverbial three which we learned about in our 
school geometry. This, however, is not a case of 
standing, but of a combination of delicate motions. 

The theory of the three points resting upon a plane, 
as applied to a tricycle, is all right, provided the ma- 
chine is running upon a horizontal plane, as upon the 
floor of a rink or the center of an asphalt street. 
When, however, the conditions of the environment 
change, as, for instance, when one has to run upon the 
sloping part of a street near the curb, or upon a slop- 
ing sidewalk, or, what is very much worse, upon coun- 
try roads where the wheel upon one side may be in a 



rut while the other is upon a hummock several inches 
higher, the tricycle is one of the most uncomfortable 
and "tricky" machines imaginable, and in the case of 
the country roads mentioned is not safe against upset- 
ting sidewise — unless it is made very low and with the 
rear wheels three or four feet apart. 

The beauty of a bicycle is that when the rider has 
once learned to keep it upright, this vertical position 
may be easily maintained, regardless of the side slope 
of the road, and, furthermore, the machine may pick 
its way in narrow and devious side paths, or along 
little gullies, or along the ridges of little hills, with no 
more diflBculty than upon level ground. The tricycle, 
upon the contrary, immediately begins to tip sidewise, 
under the conditions named, much to the alarm of the 
rider. The result (on rough roads or on any side slope) 
is a constant nervous fear which makes the use of 
these machines anything but joyous. The difficulty 
in question would be very much increased with a nar- 
row machine with the "two rear wheels about five or 
six inches apart," as proposed by the cor- 
respondent, " J." In such case a very 
slight difference of level sidewise would tip 
the machine at a considerable angle, so that 
it would be extremely difficult to prevent 
tipping over, while a bicycle under the same 
circumstances would stay perfectly upright. 
When a ''cycle" turns a rather sharp 
curve, even if the ground is level, the differ- 
ence in favor of the bicycle is again very 
marked, as it can lean inward naturally to 
counteract its centrifugal force, while with 
the tricycle there is a decided sensation in ^the rider's 
mind that he is about to be thrown over outwardly. 
One of the principles involved in the vertical position 
which the bicycle maintains (except upon curves) is 
that the combined center of gravity of the machine and 
of the rider keeps its path in a vertical plane, while 
with the tricycle this is impossible, unless the roadway 
is exactly horizontal sidewise, or unless one of the 
wheels leaves the ground entirely. As, however, both 
wheels are supposed to stay upon the ground, the con- 
sequence is that the center of gravity travels in a line 
which is wavy in a sidewise direction, the result being 
anything but pleasant for the rider or conducive to 

safety and high 
speed. 

To sum up the 
question, and as- 
suming that the 
road to be run up- 
on is reasonably 
fiat and smooth, a 
tricycle is a useful 
and pleasant vehi- 
cle for old people, 
invalids, and oth- 
ers who do not 
wish to learn or 
practice anything 
like acrobatic 
work. It also has 
the considerable 
advantage that it 
may be run very 
slowly or stopped 
' entirely without 

the rider leaving his seat. Its principal disadvantage, 
even under the roadway circumstances mentioned, is 
of course the extra weight which has to be transported 
— as for carrying a given load it is not possible to make 
a tricycle as light as a bicycle. Furthermore, con- 
sidering the fact that our available roads are only 
reasonably flat and smooth, and the further fact that 
curves must sometimes be followed, all tricycles should 
have their centers of gravity as low as possible, and 
their wheels wide apart sidewise. Under conditions 
varying from those just given, a bicycle is by far the 
most practicable and pleasant vehicle, not only on 
account of its comparative cheapness, lightness, and 
high speed, but on account of its superior adaptability 
to all kinds and conditions of roads. 
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Tbe Connelly Car iTIotor In England. 

For the past two months a portion of the traffic on 
the London and Greenwich tramway system has been 
regularly worked by a small locomotive driven by oil 
vapor. This is the Connelly motor,, which has had 
successful use on tramways in the United States for 
some time. The portion of line assigned to it on the 
Greenwich route is five-eighths of a mile in length, be- 
ginning just beyond the South Bermondsey Railway 
Station. The engine is fixed in a small car, and is 
capable of developing 13 horse power on the brake. 
From a return of seven days working — 14 hours a day 
— it appears that 350 trips were made, covering 507'85 
miles and carrying 4, 183 passengers, with a total con- 
sumption of 70 gallons of oil. The engine works most 
satisfactorily, taking gradients and sharp curves well, 
maintaining the Board of Trade regulation speed of 8 
miles an hour easily, and being evidently capable of a 
far higher speed. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary Engine. — James C. Walker, 

Waco, Tex. This engine has a steam drum rotated by 
steam passing out through arms discharging into annu- 
lar chambers rotating about the drum in a reverse direc- 
tion, the arms carrying pistons which travel in the annu- 
lar chambers, valves and steam spaces being arranged 
to deflect the steam and impart a rotary motion to the 
annular charges, as the steam is discharged from the 
dram. Two distinct rotary motions in reverse directions 
are obtained, and peculiarly arranged cut-off devices are 
provided, the discharge of the steam being automatically 
controlled. 



Railn^ay Appliances. 

Sleeper Block.— Reuben D. Culver, 

Veedersburg, Ind. Sleeper blocks, preferably made of 
terra cotta, and with a broad, flat base and tapering sides, 
have side shoulders in which extend longitudinal rods 
connected by securing bolts to the base of the rail. The 
bases of the rails are shaped to conform to the beveled 
tops of the sleeper blocks, and the blocks and the rails 
are connected by cross tie rods. The blocks are ar- 
ranged in trenches and rest upon a solid foundation, to 
afford a permanent and level seat. 

Railroad Gate.— Wm. J. O'Beirne, 

Brooklyn, N. Y. This invention is especially for elevated 
railroads, the gate provided being designed to close the 
platform to the track and train until the latter is at a 
standstill. One long gate, moving easily on friction 
rollers, is held on the edge of the station platform, and 
this gate has openings at distances apart adapted to 
register with the platforms of the several cars, these 
openings being closed by auxiliary gates. By turning 
one hand wheel the operator moves the several gate 
openings to the proper place when the train stops, and 
by turning another hand wheel the several gate openings 
are simultaneously opened and closed. 



Electrical. 

Alarm Clock.— Thomas P. Adams, 

Rico, Cal. An attachment for an ordinary alarm clock is 
provided by this invention, by means of which an alarm 
may be given by an electric battery ^nd bell, the alarm 
to continue until the circuit is broken. A case containing 
the battery has on its upper side two contact plates and 
an insulating piece, upon which rests an ordinary metal- 
lic clock, the alarm being connected with the plates. 
A circuit maker is adapted to be held elevated by the 
winding arbor of the alarm, and when released it de- 
scends upon the other contact plate and electrically con-. 
nect&th.etWQ plateathroug}i the medium of the clock 



Mechanical. 

Mortising Machine.- Christian 

Loetscher, Dubuque, Iowa. A tilting frame is mounted 
to turn on the bed plate frame, a bed plate being held 
laterally adjustable on [the tilting frame, while a clamp- 
ing plate sliding on the bed plate has a rod, the axis of 
which forms the center of the tilting frame. The in- 
vention is an improvement in chain tool mortising ma- 
chines. After the machine is once started no further 
attention is required, the several mechanisms being 
actuated automatically and the operator only needing to 
remove the material to be treated or shift it on the bed 
plate to bring it in proper position for the mortising tool. 

Floor Clamp.— Geo. O. Woolcocks, 

Brooklyn, N. Y. The head of this tool has slotted arms, 
between which fits a toe piece having parallel arms and 
spurs, there being a cam lever between the arms of the 
toe piece, while a pin passing through the arms of the 
toe piece and cam lever projects into the slots of the 
arms of the head. This clamp is light, strong, and inex- 
pensive, takes up but little room, and may be quickly 
applied to the boards of a floor, wall, or ceiling, to force 
them firmly together and hold them in position until 
they are thoroughly fastened. 

Stair Beveling Instrument.— John 

A. Caldwell, Vancouver, Canada. This is an improve- 
ment on a former patented invention of the same in- 
ventor, for an instrument for describing stair curves. 
The invention consists of blades having slotted trans- 
verse guideways, sleeves eng^aging the compass legs being 
held transversely adjustable in the guideways, the sleeves 
being also mounted to turn in the guideways. The im- 
proved instrument is simple and durable in construction, 
and adapted to be readily and conveniently adjusted and 
manipulated for drawing the desired lines. 



Agricultural. 

Wheel Plow.— Abraham Dalke and 

Gustav Wiens, Henderson, Neb. This invention pro- 
vides an improvement in gang plows whose frames are 
adjustable vertically by means of cranked axles, that the 
plows may be made to run at different depths in the soil, 
or readily moved from place to place. Three plows arc 
rigidly secured to the frame, on a line diagonal to the 
line of draught, and the rear one only has a landside, a 
forward wheel on a front laterally bent axle rendering 
landsides unnecessary on the two front plows. The 
main axle is rocked, and the plows raised or lowered by 
a hand lever within convenient reach of the driver, and 
having a spring -pressed dog for locking it to a notched 
fixed segment. 

Transplanter.— Daniel Clow, Janes- 

ville. Wis. This invention relates more particularly to 
an improved tobacco transplanting device, providing an 
apparatus adapted to carry a supply of water, and means 
for intermittently discharging a definite quantity upon 
each plant as it is placed in the ground. A vertically ad- 
justable frame regulates the depth of the furrow, the dis- 
charge of water upon the plant is controlled by a regu- 
lating valve, and an adjustable feeder's seat carries the 
rollers wh.i,ch press the dirt with the desired pressure 
around the plant. 



IViscellaneons. 

Water Purifying Process.— Alfred 

Deivaux, Brugsels, Belgium. This invention provides a 



method of chargi ng water with lime, the latter being de- 
livered to an upwardly flowing column of water below its 
outlet, the charged liquid being decanted at a point 
above while the undissolved lime gravitates toward the 
inflowing water, and is prevented from flowing out with 
the charged liquid, affording a continuous production of 
milk of hme. A saturating apparatus based on the same 
principle is employed for preparing solutions of soda, 
barium, or other readily soluble reagents. 

Treating Gold and Silver Ores.— 

George W. McGee, 531 Sacramento Avenue, Chicago, 111. 
According to the process provided by this invention, the 
crushed ore is submerged in a solution of caustic soda or 
potash, the mixture is heated and to it are added salts of 
oxalic acid and sulphate of copper or bluestone, the 
liquid being then evaporated from the mixture. The 
process is simple ancl comparatively inexpensive, and is 
designed to render refractory and other ores free milling, 
preventing the gold or silver from volatilizing during the 
process of reduction. • 

Parachute Propeller.— Elijah Nys- 

wanger, Hanford, Cal. Two scoop-shaped paddles are 
pivoted oppositely on a reciprocating frame or carrier, 
and arranged with their concave sides inward, with 
means for throwing the paddles alternately into opera- 
tive position inclined to each other to form a conical 
pocket, and into inoperative position or parallel to each 
other, there being a crank connection between the hinged 
paddles and crosshead rods. The hinged paddles or 
wings open to offer resistence to the air or water when 
pulled in one direction, and when pulled in the opposite 
direction, they tilt into position to move with little re- 
sistance. The propeller is adapted for use on vessels in 
the water or on air ships. 

Spring Hinge.— Herman Reichwein, 

Villa Park, N. J. An improvement simplifying the con- 
struction of double-acting hinges has been made by this 
inventor, the new hinge having but few parts, and de- 
signed to be perfect in action, durable, and quickly ap- 
plied. It has a stationary and a swinging section, the 
latter having a rocking movement upon the other at their 
inner faces, while a pintle with two transversely con- 
nected vertical members is mounted in the sections, and 
a spring between one hinge section and its vertical mem- 
ber, the spring being in a suitable barrel or casing. 

Umbrella Notch and Rib.— Harry L. 

Heck and William S. Kellogg, Little Rock, Ark. The 
body of the notch has a flange with rib sockets, and a 
recess above the flange adjacent to which is a spring, a 
cap having an 'aperture to receive the spring when the 
cap is forced upon the body, the two sections being readi- 
ly disconnected by forcing the springs inward. A device 
is also provided for attaching the cover to the ribs at a 
point intermediate of their lengths, and it consists of a 
wire bent upon itself to form an eye or loop at the top 
of the rib, to which the cover is stitched. The wire is 
carried down on opposite sides of the rib, and bent up- 
ward into its hollow U-shaped portion, where it is ex- 
tended longitudinally. 

Match Box. — Housatonlc Brass <«!om- 

pany, Wallingford, Conn. The hinged cover of this box 
is adapted to receive and hold by frictional engagement 
a removable cap or casing constituting a separate chamber 
for the reception of dice, etc., the cup or casing being 
adapted for use as a dice box when taken out of the 
cover. 

Horse Detaching Device.— Charles 

E. Harris, Brandon, Cal. A lever pivoted on the breast 
collar is connected with the traces, a casing supported 
from the harness saddle being also connected with the 
traces, the casings being fastened to the shafts or poles 
by a locking device in which the locking latches are en- 
gaged by tripping levers upon the pulhng of a wire by 
the occupants of the vehicle, the Casings then sliding 
over the thills on the further forward motion of the 
animal. The animal is very quickly attached to the 
vehicle where this improvement is employed, and may be 
instantly released from the vehicle in case of accident 
or a runaway. 

Bit Brace.— John E. Hitch, Wilming- 
ton, Ohio. This brace has an adjustable sweep, that the 
brace may be readily adapted to a large or small boring 
bit, or for boring in contracted spaces. The horizontal 
portions of the sweep are in two sections, the outer sec- 
tion, on which is the handle, being so jointed to the in- 
ner arms that it may be extended out at full length from 
the bit, or adjusted so that the handle will be nearly up 
to the vertical line of the bit. 

GrATE Post. — Joseph W. Barnes, Mau- 

zy, Ind. This gate has a base consisting of two parallel 
beams and connecting braces, the metal post passing 
through one of the beams, and having at its lower end 
a foot packed by the ground. Brace rods connect the 
upper end of the post with the outer beam, and collars 
vertically adjustable on the post form seats for the eyes of 
the gate. The post is strong and readily set up, permits 
the full opening of the gate, and allows for its adjust- 
ment>atany desired height from the ground. 

Fan Attachment for Chairs.— Anton 

Flierboom, Elizabeth, N. J. A foot rest adapted to serve 
as a treadle is held in arms pivoted near the bottom of 
the front legs of the chair, and there is a crank and pit- 
man connection between the treadle foot rest and a shaft 
journaled under the seat, this shaft being connected by 
a belt with a vertical shaft at the chair back, on the np- 
per end of which is held a fan wheel. A pitman from 
the crank is also connected with a bellows, so aiTanged 
that when the fan wheel is rotated the bellows will di- 
rect a current of air upon the feet and legs of one rocking 
in the chair. 

Washing Machine.— Ernest W. Grer- 

bracht, Brooklyn, N. Y. This is a machine for scouring 
or cleaning filter press cloth, blankets, bags, etc., and the 
cleansing material is held in a sluiceway over which passes 
a carrier with the fabrics, the scouring devices acting in 
the presence of the cleaningcompound, and the materia^ 
during the process being made to travel in a direction to 
carry the cleansed portion away from the cleansing ma" 
terial. The operation of the brushes is automatic, and 
the adjustable and traveling carriers have automatic 
clamps to hold blankets or cloths of different thick- 



Washing Machine.— Frank J. and 

Mead C. Coon, Walla Walla, Washington. Mounted cen- 
trally on spiral springs, so as to be easily rocked, is a 
suds box having a flat bottom and straight sides and 
ends, and inclined end shelves extend toward the center 
and bottom of the box to form pockets with contracted 
mouths. As the box is rocked, and the water and clothes 
thrown alternately from one side to the other, the air in 
the pockets is compressed and released, and the air and 
water are forced through the clothes in alternately oppo- 
site directions. 

Clothes Drier.— Thomas Fry, Cal- 
gary, Canada. This is an improvement in clothes horses 
or racks, and consists of a suspensory device which may 
be readily attached to or detached from a socket secured 
to the ceiling or other overhead support. It is of simple 
construction, the rack being readily lengthened or short- 
ened and revolved in its socket as desired, while the arms 
which receive the clothes may be easily disconnected 
from the body of the rack, enabling the device when not 
in use to be placed in a small compass. 

Flat-Iron Holder.— Carl C. Moritz 

and Stephen D. Greenwood, Salt Lake City, Utah Ter. 
This holder is made in two hinged sections, adapted to 
be quickly closed upon the handle of a flat iron, no mat- 
ter what the diameter of the handle may be. The fingers 
of the hand are also protected from the heat of the iron 
by a fender or guard held beneath the handle, both the 
holder and the guard having an asbestos-boated surface 
where they come in contact with the heated iron. 

JaiI Closure. — Frank. H. Palmer, 

Brooklyn, N. Y. This improvenient provides for securely 
fastening a jar cover in place to prevent leakage, and also 
to prevent fruit or other solid contents from being ex- 
posed to the air above the liquid in the jar. The solid 
contents are held down by a cover plate having projec- 
tions extending into the upper end of the jar, and the 
latter is formed with an exterior flange having a double 
bevel, while the cover has a bail with downwardly ex- 
tending arms having inwardly bent lugs abutting on the 
lower bevel, and adapted to engage the bottom of the 
flange when the bail is pressed. 



Designs. 

Brush or Mirror Back.— Austin F. 

Jackson, Taunton, Mass. This design embodies floral 
sprays introduced inside of beads around the edges, in 
combination with convoluted scrolls and ribbon-like rep- 
resentations. 

Medal. — Cesar Orsini, Rome, Italy. 

The obverse side of this medal has medallions represent- 
ing Columbus and Washington, with an eagle spreading 
its wings above and holding an olive branch in its 
talons beneath. The reverse has a heroic figure of Lib- 
erty gazing at a cross apparently displayed in the sky 
over the grounds of the Columbian Exposition. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title pf invention, and date 
of this paper. 



merous tables relating to the determination of curves for 
railroad lines. The work is bound in a cover adapted to 
the pocket and its whole aspect is one of a field book 
which will be in constant use by the practical engineer. 

Contributions from the Lick Ob- 
servatory. No. 3. Terrestrial atmo- 
spheric absorption of the photo- 
fraphic rays of light. By J. M. 
chaeberle. Sacramento : State 
Oflflce, A. J. Johnstone, Superin- 
tendent State Printing. 1893. Pp. 
89. 

From theLick Observatory this monograph is sent us. 
It will be found of special value in these days of photo- 
graphic astronomj', and its technical value will be cer- 
tainly very widely recognized by astronomers. 

Indiana. Department op Geology 
AND Natural Resources. Seven- 
teenth annual report. S. S. Corby, 
State Geologist. 1891. Indianapolis : 
W. B. Burford, contractor for State 
printing and binding. 1892. Pp. 705. 
33 plates. 

The Cosmic Ether and its Problems. 
A scientific slietch. By B. B. Lewis. 
Bridgeport, Conn. : The Evening 
Post Print. 1893. Pp. vii, 159. Price 



Annals of British Geology. 1891. 
By J. F. Blake. With six plates. 
London : Dulau & Go. 1893. Pp. x, 
404. 

This excellent work will be seen from its title to be a 
sine qua non for working geologists. It contains an ab- 
stract of a very large number of papers on geology, min- 
eralogy, lithology, and allied topics. 

First Report op the State Zoologist, 
accompanied with notes on the 
Birds of Minnesota. By Dr. P. 
L. Hatch. Henry F. Nachtrieb, 
State Geologist. Minneapolis : Har- 
rison & Smith, printers. 1893. Pp. 
487. 

I^^Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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NEW BOOKS AND PUBLICATIONS. 

A Manual of Machine Drawing and 
Design. By David Allan Low and 
Alfred William Bevis. London : 
Longmans, Green & Co. 1893. All 
rights reserved. Pp. vii, 375. Price 
$3.50. 

The title of this work explains very fully its scope. It 
covers the mechanical drawing of all kinds of machinery, 
including boilers. A large number of illustrations, all in 
line work, are given to elucidate more thoroughly the 
subject. Some general principles of mechanics and notes 
on mechanical drawing precede the main volume of the 
work. It will be found a thoroughly meritorious contri- 
bution to the literature of the draughtsman's art. 

The Manufacturers of the United 
States. A classified and complete 
reference book for buyers and sellers 
for domestic and foreign trade. 1893. 
New York: The Manufacturers' Pub- 
lishing Co. Pp. 1,500. Price $10. 

This work may be divided into three parts. The first 
16 an index of articles. This is most exhaustive, covering 
about eighty three-column pages of fine print. These 
pages are numbered. After them comes the second and 
principal part of the work. This is the list of manufac- 
turers of and dealers in the articles named. It is arranged 
in alphabetical order, referred to the articles. Under each 
one are given the names of the firms or houses handling 
the article. To this part pages 1 to 991 are devoted. The 
third part is devoted to the larger industries, some eighty- 
three heads being given and pages 1500 to 1817 being given 
to them. From page 991 to 1500 there is a break in the 
numbering, the design being to allow for the insertion of 
extra pages. The exceedingly systematic arrangement 
of parts and the exhaustive indexing make this a very 
valuable and acceptable book. 

Telephone Lines and their Proper- 
ties. By William J. Hopkins. New 
York : Longmans, Grreen & Co. 1893. 
Pp. xvi, 358. Price $1.50. No index. 

The extension of telephony is well shown in the pub- 
lishing of this work, devoted entirely to what may be 
termed telephone engineering. Underground and over- 
ground work, long-distance iines, properties of wire, in- 
sulators, exchanges, switchboards, interferences from 
outside sources and similar topics form the body of the 
work. It will be found an excellent contribution to the 
literature of electricity. It is very greatly to be regretted 
that no index is contained, an omission which is very 
severely felt, especially in scientific books. 

Switch Layouts. By Augustus Torrey. 
New York ; Published by the Railroad 
Gazette. 1893. Pp. 191. Price $1. 

Thia pocket book contains over a hundred representa- 
tions of methods of laying frogs and switches on rail- 
road tracks. The numerous plates are ail put together 
and followed by th« subject of curv« eaaexnenU, with na- 
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Ta5lE of CONTENTS. 

I. Elegant plate in colors, showing an attractive cottage 

at Villa Park, Mt. Vernon, N. Y. Floor plans and 
perspective elevations. Cost $4,500 complete. Mr. 
Walter Stickels, architect, Mt. Vernon, N. Y. 
S. Plate in colors showing the handsome Queen Anne 
residence of the Hon. Craig A. March, at Plainfield, 
N. J. Two perspective views and floor plans. Mr. 
Chas. H. Smith, architect. New York. An excel- 
lent design. 

3. A dwelling near Longwood, Mass., erected at a cost 

of $5,200 complete. Perspective views and floor 
plans. A model design. 

4. A dwelling at Chester Hill, Mt. Vernon, N. Y., 

erected at a cost of $4,750 complete. Floor plans, 
perspective view, etc. Mr. W. H. Symonds, archi- 
tect. New York. 

5. Engraving and floor plans of a residence at Oak- 

wood, Staten Islandf N. Y., erected at a cost of 
$3,540 complete. Mr. W. H. Mersereau, architect. 
New York. 

6. A stable erected at Bridgeport, Conn. A unique de- 

sign. 

7. A residence at Wayne, Pa. A very picturesque de- 

sign, treated in the Queen Anne and Colonial styles, 
perspective elevation and floor plans. Cost, $6,250 
complete. Messrs. F. L. & W. L. Price, architects, 
Philadelphia. 

8. Engraving and floor plans of a Queen Anne residence 

at Newton Highlands, Mass. Cost, $6,000. Messrs. 
Rand & Taylor, architects, Boston. 

9. A square-rigged house, recently erected at Allston, 

Mass. Cost, $2,600. Plans and perspective eleva- 
tion. Mr. A. W. Pease, architect, Boston, Mass. 
10. The Fifth Avenue Theater, New York. View of the 
main front, showing the terra cotta decorations ; 
also view showing the iron framework, erected by 
the Riverside Bridge and Iron Co., and a view 
showing the fireproof arching, erected by the 
Guastavino Fireproof Construction Co. 

II. Sketch of a dining-room fireplace. 

12. Miscellaneous contents : An improved woodworking 
machine, illustrated. — A new edge moulding or 
shaping machine, illustrated.— The box industry.— 
Natural gas at Geneva, N. Y. — Plaster of Paris 
fioors.— Inside sliding window blinds and screens, 
Dlustrated.— City pavements — The Alberene laun- 
dry tub, illustrated.— The " Murray " phaeton, 
illustrated.— An elegant bath tub, illustrated.— To 
thaw out frozen pipes.— Improved plane irons, 
illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Abchitec- 
TT^RE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectm-al Construction and 
allied subjects. 

The Fullness, Richness. Cheapness, and Convenience 
of this work have won for it the Largest Cibculation 
of any Architectural Publication tn the world. Sold by 
an newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



268 



^tmtxiU %mtxum. 



[April 29, 1893. 



'2Bu0me00 and "TS^eraonal. 



The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the foUowing week's issue 



Acme engine, 1 to 5 H. P. See adv. next issue. 

" U. S." metal polish. Indianapolis. Samples free. 

Improved iron planers. W. A. Wilson, Rochester, N.Y. 

Wood pulp machinery. Trevor Mfg. Co., Lockport, N.Y. 
Chain Belting & Grain Dryers, F. H. C. Mey, Buffalo, N.Y. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Patent Open-Side Planing and Shaping Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw'machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

To Let— First floor. Wide entrance and space for ex- 
perimental work. Light, power, etc. 521 West 30th St. 

Manufacturers' illustrated truck and wagon catalogue 
mailed on application. Boston & Lockport Block Co., 
Lockport, N. Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American oflBces, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Brc, 424 and 426 East 23d St., New York. 

Hydrocarbon Burner (Meyer's patent) for burning 
crude petroleum under low pressure. See adv. page 
381. Standard Oil Fuel Burner Co., Fort Plain, N. V. 

For Sale or on Royalty— The simplest, most economi- 
cal, and practical reel for winding barbed wire by horse 
power. No. 467,498. R. S. Dickinson, Columbus, Neb. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. | 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail, ?4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American oflBce, 361 
Broadway, New York. 

Any Manufacturer 
of hardware or machinist's specialties, desiring to be 
represented in I^ew York City and vicinity, will find it to 
his interest to address B.J. Hussey & Co., 80 John Street, 
New York. We are centrally locate)^ active workers, 
and can furnish best of references. 

^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and. Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Infurmation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

ScientiAc American Supplements referred 
to may he had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(4940) H. L. L. — We would not advise you 

to try theexperiment-of driving your boat with a primary 
battery. You might do it with storage batteries, but we 
think you would get more satisfaction out of steam than 
from anything else. For 2 horse power you will want 16 
large cells of plunge battery. These would he very 
troublesome and somewhat expensive to maintain, it 
will cost you probably not less than $3 a day in addition 
to the labor required to take care of them. 

(4941) A. C. F., Cal., writes • With a 

water pressure of ^ pounds per square inch, what is the 
horse power of a water wheel whose diameter is 12 inches, 
two jets being used whose outlets measure three-six- 
teenths inch respectively ? Please give rule for finding 
horse power of this wheel. If above wheel were 18 inches 
in diameter, would it have more power ? Will above 
wheel, with pressure named, run hand dynamo illustrated 
in Scientific American Supplement, No. 161, at the 
rate of 2,400 revolutions per minute (I mean 12 inch 
wheel) ? A. The 12 inch wheel with good buckets, like 
the Pelton wheel, with the pressure named, should run 
500 revolutions per minute and be equal to four-tenths of a 
horse power, consuming 6 cubic feet of wa.ter per minute, 
and will run the dynamo. The 18 inch wheel will run 
aiO revolutions per minute and give you three-fourths 
horse power, using 10 cubic feet of water per minute. 
The 18 inch wheel will have no more power than the 12 
inch with the same amount of water. Address the Pelton 
Water Wheel Company, San Francisco, for their cata- 
logue of water wheels, from which you may obtain the 
power value under the varying conditions. The rule re- 
quires more explanation than we can give in Notes and 
Queries. 

(4942) C. W. M. asks : Can you tell me 

how I can drill holes in glass, common window glass ? 
A. The drilling of glass can be done witli'a hard drill and 
spirits of turpentine. A diamond drill is mucb. better 
and cheaper, if there are many holes to drill. 



(4943) M. B. B. asks : If a ball be 

dropped into a hole that passes clear through the earth, 
would it stop when it reaches the center or pass by it ? I 
hold that the ball would stop, and I wish to settle an 
argument. A. The ball would have a hard rub in getting 
down to the center at all. Its circumferential velocity, 
derived from the earth's motion on its axis, would keep 
it against the east side of the hole, unless the hole was 
through the polar axis of the earth, when it might bob 
back and forth for a time until friction settled it at the 
center. 

(4944) F. S. asks : 1. Is there any heat 

produced by the friction or motion of water ? Is the 
temperature the same at the foot of Niagara Falls as in 
the river above ? A. The agitation of water produces 
heat by friction, as demonstrated by Eumford and by ex- 
periments with screw propellers in a tank of water. 
Theoretically, the water in the pool should be slightly 
warmer than above the falls by friction, probably not 
within the means of observation. 2. Is there a reason- 
able probability that aluminum, in the near future, can 
be produced so cheaply as to come into practical use for 
roofing and other building purposes ? A. I'here is no 
reasonable probability of aluminum becoming as cheap 
as tinned iron, zinc, or even copper for ordinary uses for 
some time yet, although its lightness now makes it about 
twice the price of copper per bulk. 

(4945) W. B. H. asks : Will you please 

give me the processes for preparing chemically pure zinc 
and lead from the ordinary commercial metals ? A. 
Zinc can be purified by simple distillation. This will 
remove most of the impurities. For the production of 
chemically pure lead the following process is given. As 
it is very complicated, probably your best plan will be to 
buy test lead as piovided for assayers. This is almost 
chemically pure. Heat solution of lead acetate in a lead 
vessel with sheet lead at from 40° to 50° C. Filter and 
precipitate with dilute sulphuric acid. Treat the lead 
sulphate with a solution of ammonium carbonate and 
ammonia;*thiH gives lead carbonate. A portion of the 
carbonate is heated in a platinum vessel just enough to 
give lead oxide. To the rest add dilute nitric acid, 
enough to dissolve part of the carbonate. To the boiling 
solution of lead nitrate thus produced the oxide is added, 
and the filtered solution is poured into a solution of 
pure ammonium carbonate. Fuse the precipitated car- 
bonate with potassium cyanide, and fuse the metal thus 
produced again with potassium cyanide. 

(4946) M. V. C. writes : Please inform 

how and what I will use to recast (scrap) Britannia 
metal so that it will have the same qualities as it has 
originally. That is its color and other properties. A. 
There is considerable variation in the composition of 
Britannia for various uses, and for the various parts of 
the same article. The alloy mostly used is composed of 
tin 15 pounds, antimony 1 pound, copper 3-10 of a pound. 
The solder on the work may be pure tin or a mixture of 
tin, lead or bismuth. Melt the metal in a kettle covered 
with pulverized charcoal. Add from 5 to 10 per cent of 
tin to make the metal cast clear. 

(4947) G. S. asks how are guitars fin- 
ished or varnished ? Wliat kind of varnish is used ? A. 
The wood of guitars is finished as finely as possible with 
the finest sand paper ; then rubbed with varnish on a 
piece of white woolen cloth, to fill the pores, leaving as 
little varnish on the surface as possible. When dry, rub 
down the surface to smoothness with the old sand paper 
that had been used ; then varnish with a thin coat, using 
a flat camel's hair brush. Make the varnish with gum 
mastic 1 ounce, gum sandarac 14 ounce, gum camphor J4 
ounce, 95 per cent alcohol 2 fluid ounces; place in a clean 
bottle and dissolve, occasionally shaking up, then let it 
settle and decant for use. See next query also. 

(4948) L. C. R. says : Please give me a 

recipe for varnish used on violins. A. The famous 
Italian violin makers used, it is said, the foUowing sort 
of varnish on their instruments : Rectified alcohol }4 
gallon, 6 ounces gum sandarac, 3 ounces gum mastic and 
1^ pint turpentine varnish. The above ingredients are 
put into a tin can by the stove and frequently shaken 
until the whole is well dissolved. It is finally strained 
and kept for use. If upon application it is seen to be too 
thick, thin with an addition of more turpentine varnish. 
The wood should be stained before applying the varnish. 
For a red stain use camwood, logwood, or aniline. 

(4949) W. T. M. asks : What is the H. P. 

of the electric motors uped on street cars ? And how can 
you figure the pressure of 1 boiler with common arith- 
metic ? E. g. you put 1 cubic foot of water in a tube and 
evaporate it ; the volume of the tube being 5 cubic feet, 
what will be the pressure of the steam in the tube; and if 
the volume of the cylinder of the engine is 30 cubic 
inches, 200 revolutions, how many additional cubic inches 
of water must be evaporated per hour to sustain this pres- 
sure ? A. Street cars require from 7 to 10 horse power 
for driving them. The volume of a cubic foot of water 
at 39° converted into vapor is 1641 cubic feet at atmo- 
spheric pressure. One cubic foot of water converted 
into steam in a tube or boiler containing 5 cubic feet of 
space from 39° of temperature will have a pressure of 
about 5,000 pounds per square inch and temperature of 
about 750° or a low red heat. The water required to run 
the engine under the condition stated will be 1,440,000 
cubic inches per hour. 

(4950) P. N. A. asks : 1. To what dis- 
tance will the Bell telephone serve as a transmitter ? A. 
Fouror five miles on a good clear line. 3. Will a tele- 
phone work enough , better to pay for using two wires ? 
A. Yes. 3. What good transmitters are on the market 
now, for long distance, and where attainable ? A. None 
are for sale so far as we know. 

(4951) L. J. asks : 1. Can you tell me 

the composition used in making the wax cylinders of the 
Edison phonograph ? How many threads to the inch is 
used as a feed for same? What is the diameter of the 
brass drum for holding cylinders ? A. The composition 
of the wax cylinders of the phonograph is a secret. We 
know of no way to procure the formula for you. We be- 
lieve the number of threads to the inch on the Edison 
phonograph is 100. The brass drum is about 2 inches in 
diameter. 

(4953) E. H. O. writes : The water sup- 
I ply for a village is obtained from an " infiltration well " 



located close by the banks of a tidal river. There is an 
abundance of excellent water from the well for ordinary 
daily domestic consumption. We desire to have an aux- 
iliary supply in case of fire, by running a pipe direct to 
the river and pumping therefrom. We have consulted 
hydraulic engineers, and they differ in opinion. Now I 
would like to ask you, if we run this pipe from the bot- 
tom of the well to low water mark in the river, will the 
water flow into the well from the river, or will the re- 
verse be the result and we lose our present supply by the 
water flowing from the well into the river ? It is upon 
this point that the engineers differ. A. If the water in 
the well at ordinary height is higher than the water in 
the river, it will flow to the river; if lower, the river will 
flow to the well. It requires but little engineering to as- 
certain the exact conditions. Better make a direct con- 
nection from the river to the pump, with valves to control 
the suction from both directions. 

(4953) W. H. H. asks : How is the beau- 
tiful polish produced on the stocks of high grade guns? 
A. The stocks after flnishing with the finest sand paper 
are varnished with pure shellac dissolved in 95 per cent 
alcohol, dried, and rubbed down fine with the old sand 
paper. Another coat of shellac is given. Then rub with 
French polish or shellac and mastic equal parts in alcohol 
with woolen cloth until the desired polish is obtained. 

(4954) H. M, asks : Can you inform me 

through your valuable paper how to make a hard black 
cement or filling, something that will bake or dry hard, 
and not be affected by the heat generated in polishing 
the metal in which it is used? A. Use fine iron borings 
and sulphur, made into a putty, hot. Press it hard into 
the hole. 2. What substitute is there for nitric acid in 
the process of dipping brass work that will produce the 
same effect without raising fumes ? . I know there is 
something, and would like to find out what it is. A. 
Oxalic acid acts similarly to nitric acid, but is not as 
active. 

(4955) H, B. asks : How many horse 

power would a constant stream of water of 2,000 gallons 
per minute produce with 40 feet fall through standpipe 
by means of a horizontal (or later style) turbine ? A. 
The total value of the power as stated is 20 horse power, 
from which a net 17 horse power may be utilized. 

(4956) W. F. B. writes : I desire to make 

inquiry of you as to the best method of restoring the tone 
of a large bell which is cracked. The dimensions of the 
bell are as follows : Height 2 feet, diameter at base 2 feet 
11 inches, thickness 2V^ inches. The bell is hung in the 
first Methodist church of this place, and was cracked by 
a crowbar or some other instmment falling on it from 
above. The crack is about 11 inches long, beginning 4i^ 
inches from the base and one inch from place where 
clapper strikes, running diagonally up the side, upper end 
of crack being 13 inches from base of bell. I wish to 
know the best method of sawing out the crack and what 
width the edges of it would have to be separated to pre- 
vent their coming in contact by the vibration. A. Drill 
a half inch hole at each end of the crack and saw out the 
crack between the holes with a narrow stiff hack saw 
three thirty -seconds of an inch thick. A frame may be 
made of iron spanning the bottom of the bell, to hold 
the hack saw and keep it from kinking. The position of 
clapper stroke should be changed as far as possible 
away from the crack. If a swinging bell, it should 
be turned around. The clapper should also be made 
lighter to save an extension of the crack by excessive 
vibration. 

(4957) J. S. T. asks : 1. What are the 

liquid products of oak wood and what is the best method 
of extracting them ? What are they used for and what 
are their market values ? What is the condition of the 
wood when the liquids are removed ? Is it suscei: tible of 
receiving other liquids by boiling or pressure, if so, what 
is the best process ? A. The products of oak wood are 
acetic acid, wood naphtha and charcoal. All the liquid 
products are marketed through the chemical trade. Char- 
coal finds a home market. Cannot quote price. The 
wood may be saturated with tar products for preservation. 
See Spon's '* Encyclopedia," parts 1, 2, 3, on the distill- 
ation of wood, 75 cents each, mailed. 

(4958) J. A, G., Quebec, writes : In your 

Notes and Queries, No. 4760, it is asked if aluminum 
could be tempered. A Canadian named F. AUard, of 
Levis, has discovered a process to temper that metal like 
steel. 

(4959) S. D. L. writes : I am using for a 
sciopticon an oxygen gas bag made of rubber and can- 
vas; the gas is made from chlorate of potash and black 
oxide of manganese. Suppose I fill the bag full and use 
only a portion of it. Is there any objection in any way 
to leaving the remaining gas in the bag, to be used at 
some future time ? Does it injure the bag, or does the 
gas deteriorate ? A. The gas bag is not liable to de- 
teriorate to any appreciable extent, and the gas will keep 
well in the bag with a very small percentage of loss. 

(4960) A. F. writes : Will you kindly 

inform me what head or fall of water is required to raise 
water with a ram say fifty feet over a distance of twelve 
hundred feet, water supply unlimited? A. Rams work 
at any fall from two to eight feet. They give the best re- 
sults at the latter height. 

(4961) D. E., Jr., writes: 1. Is there a 

telephone that can be bought outright which would be 
reliable for 1 or 2 miles ? A. The electric telephone 
is not sold, but rented. 2. Would it be practicable to 
support a light wire for a vibrating telephone, from a 
heavier wire over it, by loops of light wire at proper 
distances ? I had a very satisfactory vibrating tele- 
phone, but used a light iron wire, which when rusted 
would not bear the strain of taking the sag out. A 
traveling man put it up and put the poles too far apart. 
Ithought I might run a heavier steelwire, and hang a light 
copper wire under it. A. Yes; with loops of elastic mate- 
rial. 3. What size wire would you suggest ? A. Use galvan- 
ized telegraph wire for the main wire. 4. What is the 
best type of steam engine for use in a creamery where 
there will be no regular engineer ? A. A vertical engine 
and vertical boiler on separate foundations. If not used 
constantly, a gasoline or petroleum engine will be per- 
fectly safe and easy of management. See advertisements 
in Scientific American. 5. Also, the safest and most 
economical fuel. A. Coal is the safest and mosteconomi- 



cal fuel. 6. What is your opinion of an upright boiler 
and fast and slow speed engines ? A. For small powers 
a vertical is preferred, with a medium speed engine. 7. 
What are the advantages of having a large boiler ca- 
pacity ? A. Easy firing and economy in fuel. 8. Has it 
any disadvantages in the matter of fuel, etc. ? A. None. 
9. Which is more economical of power, belting or gear- 
ing ? A. There is very little difference ; if any, in favor 
of belting. 10. What would be the difference in the sav- 
ing of power in two cases as follows ? 1. Belting, a chop- 
ping bar directly to an engine. 2. Belting to a line of 
shafting 75 feet long, and then to an engine. A. Power 
is saved with the least running gear, i. e., directly from 
the motive power. 11. What would be the best method 
of communicating power from an engine, say 10 horse 
power, with perpendicular band wheel? If you would 
advise a belt, would there be any loss of power or other 
disadvantage as compared with both wheels in the same 
plane ? A. We recommend belts for small power in all 
cases unless.absolutely necessary to use gearing by short 
distances of centers. The use of a secondary shaft may- 
be made for transmitting power to a distance to advan- 
tage. 

(4963) Mason writes : Please state the 

most practical manner of removing a white incrustation 
which has formed on the surfaces of hard red brick 
used in the front of a building. Can it be rubbed off 
with a soft brick ? Can an acid be used ? What would 
be the effect of painting ? The owners of the building 
wish this incrustation removed, supposing that, if once 
removed, it would not appear again; would it ? And if it 
would, about what length of time before it would be 
seen again? A. The white substance encrusting the face 
of brick walls may be either carbonate of soda or sul- 
phate of magnesia. They are derived from the lime con- 
taining soda salts or magnesia salts; pure lime makes no 
incrustating efflorescence. The usual method is to scrub 
the surface with a steel brush, then rub the surface with 
a soft brick; dry and oil with linseed oil. Weak hydro- 
chloric acid will remove some stains. We do not recom- 
mend it, as it is very inconvenient to handle and care for 
on building fronts. When once cleaned as above describ- 
ed it will not give trouble for some time. After the oil- 
ing, a coat of paint will stop the effiorescence. 

(4963) J. W. R. writes : I have built the 

eight-light dynamo which you illustrated and gave de- 
tailed drawings and specifications of some years ago. 
And I can say that I am only too proud of it, as it is a 
"dandy." It neither gets warm nor sparks, and gives a 
nice, fine, steady, brilliant light. And as this was my first 
experience in constructing dynamo-electric machinery, 
and I had such good success, I feel that I can construct a 
storage battery if I had a few more pointers in regard 
to the one you gave a cut of last month. What I pro- 
pose to do is this : Charge the battery with my surplus 
current from 7 P. M. until 10 P. M.; then my machine 
shuts down and I want to run about 15 or 20 16-candIe 
power lamps 110 volts the remainder of the night. My 
machine is a United States Weston system 300 ampere 110 
volt continuous current shunt-wound dynamo. Now 
what I want.to know is this: 1. What thickness should 
the sheet lead be, also the dimensions of same for 15 or 
Clamps? A. The thickness of the lead plates should 
not be less than one-sixteenth of an inch. 2. How many 
lead sheets shall I need ? A. You should use about 15 
plates per cell. For 50 volt lamps you will require 35 
cells, for 110 volt lamps you will require56 cells. The 50 
volt lamps are generally used in connection with storage 
batteries. 3. How shall I connect in circuit in series, or 
same as my lamps are in parallel ? A. Connect your cells 
in series and your lamps in parallel. 4. What can I sub- 
stitute for glass for the cells ? Something I could mould 
or cast myself, also how many shall I need ? A. We know 
of no perfect substitute for a glass cell, but sometimes 
wooden cells coated with pitch are used. Such cells 
thoroughly soaked in paraffine have also been used. 5. 
If I charge from 110 volt current, could I use 50 volt 
lamps ? Would the battery charge last longer for the 
same number of hours than if I used 110 volt lamps ? A. 
The battery charge undoubtedly lasts longer when used 
in connection with high voltage lamps. 6. Could I charge 
the battery with my little eight-light dynamo 50 volts, 
provided I ran it long enough through the daytime? A. 
Yes. 

(49Q4) A, B. C. asks how to make court 

plaster. A. Isinglass (best, genuine), 1 ounce; water, J^ 
pint. Dissolve by heating them together in a covered 
vessel, strain the solution, and when only lukewarm add 
to itgradually, but quickly, a mixture formed of rectified 
alcohol 2 fluid ounces, tincture of benzoin 2 fluid ounces. 
Apply this composition (still warm) by means of a flat 
camel hair brush, or any appropriate " spreader," to the 
surface of silk, or sarcenet, stretched in a frame, repeat- 
ing the application as soon as the preceding coating is 
dry, and again as often as necessary (six to twelve times). 
Lastly, when quite dry and hard, give the prepared sur- 
face a " flnishing coat " with a solution of Chio turpen- 
tine, 1 ounce; dissolved in tincture of benzoin, 2 fluid 
ounces. Tincture of balsam of Peru, or of styrax, may 
be substituted for the tincture of benzoin, and a few 
drops of essence of ambergris or of musk may be added 
to increase the fragrance of the compound. Some parties 
simply employ one or other of the above tinctures for the 
finishing coat, and others apply it to the unprepared side 
of the silk, by which the plaster is rendered partially 
waterproof, but the appearance of its exposed surface in- 
jured. Care should be taken that the first two or three 
applications of the gelatine composition do not sink into 
the silk, so as to appear on the right side, which will not 
be the case if it be only sufiiciently warm to remain 
liquid, and be applied very thinly and rapidly, and with 
a light stroke of the brush or spreader. Use various col- 
ored silks, if desired. From the " Scientific American 
Cyclopedia of Receipts, Notes and Queries." 

(4965) W. M. says : 1. Suppose a 

quantity of air be compressed to obtain a pressure of 
1,000 pounds per square inch; what amount of heat will 
be generated also at 2,000 pounds ? A. Air suddenly 
compressed to a thousand pounds pressure becomes red 
hot and sets fire to combustibles within the cylinder. This 
is the principle of the compressed air igniter. The ordi- 
nary method of compression to 1,000 to 2,000 pounds is 
by stages, with cool devices between the stages to keep 
down the heat. 2. What thickness of cast iron or cop- 
per will be necessaiy to safely confine the air at such 
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pre8aure ? A. The thickneaa of cylinder depends upon 
ita aize and the material. For caat iron a thickness of 
ahell equal to one-aisth of the diameter. For bronze or 
copper one-eighth for moderate aizea. 3. Will the amount 
of heat generated be the aame, whether the air be aud- 
denly or gradually compreaaed ? Where and at what 
coat could I obtain an air pump for auch preaaure ? A. 
The heat generated will be the aame, but will be partially 
abaorbed by the cylinder in alow compreaaion. 

(4966) S. A. B. asks how to make a so- 
lution of Pruaaian blue that may be applied to unaized 
paper, ao that it will not rub off, but will immediately be 
diasolved by water. A. Precipitate ferric chloride with 
esceaa of potasaium aulphate. Filter the iprecipitate out 
and pour hot water through the filter paper. This will 
dissolve and give a aolution of aoluble Prusaian blue. 
Applied to paper, it will probably be somewhat mor- 
danted, ao aa to diaaolve out with aome difficulty. 



TO INVENTORS. 

An experience of forty-four yeara, and the preparation 
of more than one hundred thouaand applicationa for pa- 
tenta at home and abroad, enable ua to underatand the 
lawa and practice on both continenta, and to poaaeaa un- 
equaled facilitiea for procuring patenta everywhere. A 
aynopaia of the patent lawa of the United Statea and all 
foreign countriea may be had on application, and peraona 
contemplating t be aecuring of patenta, either at home or 
abroad, are invited to write to thia office for pricea 
which are low, in accordance with the timea and our ex- 
tenaive facilitiea for conducting the buaineaa. Addreaa 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

Por whicb Letters Patent of the 
United States were Oranted 

AprU 18, 1893» 

A.NO BAGir BEARING THAT DATE. 

[See note at end of list about copies of these patents.! 



Advertiaing, circulating ayatem of, B. H. Hoff- 
mann 495,736 

Annealing, M. Coppinger, 2d 495,930 

Atomizer, C. Heracher 495,735 

Axle lubricator. J. A. Wyman 495,867 

Bag hold er. R. Elliott 495,728 

Bake pan, strawberry shortcake, F. J. Ball 495,872 

Baling preaa, M . B . Jonea 495,589 

Baling press, W. S. Livengood et al 495,^ 

Ball. See Sporting ball. 

Banjo, H. C. Middlebrooke 495,823 

Battery. See Secondary battery. 

Beam and girder aupport, F. Cavallaro 495,783 

Bed bottom, S. G. Burleigh 495,690 

Bedstead, sofa, I. A. Stiirtevant 495,921 

Bell, electrical, H. B. Porter 495,564 

Bell, table, Allen & Goulden 495,650 

Belt, concentrating, G. Gates 495,795 

Belt, electric, G. F. Webb 495,861 

Belt or garter f aatening, B. S. Hoy t 495,633 

Bench. See Tube drawing bench. 

BicycJe aupport, adjustable, C. W. Smart 495,914 

Bioptoacope, C. H. Meddins 495,822 

Biamuth gallate, basic, A. Liebrecht 495,497 

Blast furnace, H . Huber 495,675 

Boat. See Collapsible and folding boat. 

Bobbin holder, spindle, B. & J. MacDuff 495,818 

Boiler. SeeSteam boiler. Water tube boiler. 

BoiIer,F. Saxon 495,841 

Boiler aaddlea, die for ahaping ateam. Knight & 

Higglna 495,592 

Boiler tube cloaer, ateam. G. C. Hicka 495,700 

Boilera, device for attaching preaaure gaugea to, 

C. G. Ludlow 495.594 

Boilers, steam pressure and water level recorder 

for, W.M.Lewis 495,815 

Bolt, B. Bernstein 495,658 

Bookbinding and book, J. G. Baat 495,771 

Book for bookkeeping. C. S.Hall 495,798 

Book support, R. L. Hechler 495,585 

Bottlea, machine for inaerting atopper retainera 

into, A.J. Sanda 495,640 

Bottle atopper, A. Carrara 495,663, 495,661 

Box. See Diaplay box. Packing box. 

Bracket. See Window bracket. 

Brake. See Car brake. Railway brake, V"ehlcle 

Brake beam, H. B. Robischung 495,838 

Brake mechanism, R. O. Wood 495,717 

Bridge, J. W. Balet 495,621 

Broiling apparatus, T. J. Miller 495,507 

Broom rack, Denniston & Wallheiser 495,789 

Brush, paint, McGregor & carpenter 495,702 

Buckle, R. Monday 495,899 

Bug exterminator, S. Bartholomew 495,654 

Buildings, construction of, E. V.Johnson 495,6;^ 

Burnishing machine, A. L. F. Mitchell 495,746 

Button, I. G. Piatt 495,754 

Button attaching machine, I. G. Piatt 495,753 

Cable grip.H. A. Shipp 495,843 

Camera. See Pholoeraphic camera. 

Cans, opening attachment for tin, L. Fischbach.. 495,669 

Car and air brake coupling, combined, W. Mable.. 495,502 

Car attachment, railway, H. Henthorne 495.801 

Car brake, Hanmore & McLean 495,799 

Car coupling, G. Beekman 495,655 

Car coupling, J. C. Bishop 495,874 

Car coupling, J. W. Brook 495,578 

Car coupling, A . C. Brown 495,721 

Car coupling. Brush & Fayette 495,779 

Car coupling, J. E. Catierson 495,580 

Car coupling, D. D. Green 495,630 

Car coupling, W. H. Grove 495,797 

Car coupling, T. H. Hawick 495,487 

Car coupling, A. H. Hopkins 495,889 

Car coupling, M. Q. Keith 495,493 

Car coupling, W. liable 495,501 

Car coupling, B. McMonagie 495,508 

Car coupling, L. Moore 495,595 

Car coupling, H. R. Wilson 495,539 

Car, hand, J . M. Taft 495,529 

Car platform, railway, H. D. Arkland 496,652 

Car safety attachment, Bustin & McMackin 495,928 

Car side bearing, W. W. WooII 495,688 

Car starter and brake, H. Duys, Jr 495,725 

Car, stock, B. C. Hicks 495.586 

Car, stock, A. P. Powell.. 495,909 

Cars, system of distributing steam for heating 

railway, C. B. Grim 495,612 

Card clothing, M. Duesberg-Delrez 495,694 

Carpet fastener, H. Solt 495,844 

Carriage, baby, Dietrich & Habicht 495,476 

Cart, Butts & O'Marra 495,722 

Case. See Honey shipping case. 

Cash drawer and record sheet holder, C. P. Gol- 

ler 495,671 

Cash register and recorder, C. W. Weiss 495,764 

Cash register money drawer, E. N. Foote 495,934 

Cash registering machine. Range & Foote 495,948 

Caster, J. H. Russell 495,519 

Casting machine, type, J. G. Pavyer 495,704 

Ceiling, metallic, A. Friedley 495,935 

Chain gear, drive, H. Guthrie 495,584 

Check hook, W. Eckert 495,627 

Chimney attachment, 8. R. Heberling 495,887 

Christmas tree candle holder, H. Schlueter 49,5,641 

Churn, H. Drymon 495,478 

Cigar lighter, electric. Carter & Willey 495,929 

Cigarette machine, R. Hardie 495,613 

Clamp. See Saw brazing clamp. 

Clothes pin, J. H. Russell 495,518 

Clutch, B. Shaw 495,602 

Clutch, S. Trethewey 495,686. 495,687 

Clutch, H. Wyman 495,540 

Clutch, hub friction, H . L . Moulton 495,748 

Coal briquets, composition of matter for. J. N. 

Moerath 495,679 

Coffeepot, J. K. Cummings 495,693 

Coffee pot, J. Green 496,987 

Coin controlled iDachiue.W.T. Lewis 495,498 



Coin shooting machine. Haydon & Vail 495,734 

Collapsible and folding boat. Gamble & Allen 495,549 

Combination lock, J. Ringen 495,911 

Comminuta-, hollow roll, J. M.Cooper 495,665 

Commode apparatus, night, O.H. Ebert 495,546 

Commutator for dynamo-electric machines or 

motors, B. S. Paterson 495,561 

Cooking apparatus, W. T. Martin 495,821 

Cooler. See Milk cooler. 

Copying book, manifold, H. ScheckelhofT... 495,521, 495,522 

Corn popper, W. D. Winfleld 495.864 

Com popping machine, R. W. Hacker 495,886 

Cotton scoop, W. C. Brown 495,579 

Coupling. See Car coupling. Car and air brake 

eouphng. Hose coupling. Pipe coupling. 

Thill coupling. 

Cover for household utensils, A. Schott 495,684 

Crane, traveling, J. B. Anderson 495,574 

Crank shafts, machine for bending, F. Hart 495.631 

Crate, egg, C.T.Beit 495,773 

Cultivating sugar beets, machine for, W. V. Gaf- 

f ey 495,794 

Cultivator and planter, J. W. Mullins 495,901 

Curling tool, B. Westervelt 495,765 

Current wheel, W. F. Buckmann 495,780 

Currycomb, M.J. Bagley 495,871 

Cutter. See Thread cutter. 

Cycle, C. E. Hadley 495,732 

Dam, flexible, L. Debarle 495,788 

Dandy roll. Young & Davis 495,573 

Disinfecting apparatus. S. G. Plumb 495,563 

Display box, F. Fear 495,949 

Draught regulator, M. F. Campbell 495,473 

Dress shield, E. Pickhardt 495,512 

Drill. See Grain drill. 

Drilling machine, electric rotary, R. M. Jones 495,738 

Drums or pulleys, means for supporting, B. W. 

Grist 495,884, 495,885 

Egg beater, A. C. Albrecht 495,925 

Egg poacher, C. T. Gott 495,796 

Elastic woven fabric, Stokes & Hudson 495,762 

Electric lighting system, H. Edmunds, Jr 495,932 

Electric machine, dynamo, T . L. Willson 495,538 

Electric motor and driven machine, combined, R. 

Fuller 495,547 

Electric motor or generator, W. Koedding 495,941 

Electricity, ground generator of, M. Emme 495,532 

Electrolytic apparatus, G. O. Rennerfelt 495.600 

Elevator. See Grain elevator. Hod elevator. 

Passenger and freight elevator. Tobacco 

elevator. 

Elevator, W . H . Kern , 495,554 

Elevator. A . Larsen 495,813 

Elevator, O. R. Olsen 495,598 

Elevator or conveyer, M. M. Shellaberger 495,685 

Engine. See Steam engine. 

Excavator, hydraulic, A. Fairchild 495,791 

Excelsior knife, H. C. Cloyd 495,879 

Extension table, J. Couch 495,723 

Fabric. See Elastic woven fabric. 

Fan, W. H. Y oungs 495,619 

Fan, rotary, J. M. Seymour 495,525 

Fastener, J. Sanlson 495,710 

Fastening device. T. Westerman 495,537 

Faucet and vent bung and bushing, D. Beebe 495,719 

Faucet attachment, bung,. and bush, combined, 

D. Beebe. 495,718 

Feed trough , G. W. Dunks 495,666 

Fence mach ine, wire, P. Trick 495,533 

Fence machines, electric welder for wire, J. D. 

Curtis 495,626 

Fence post, H. Brown 495,471 

Fence post driving machine. E. Mohn 495,747 

Fence wire, machine for stretching and remov- 
ing, W. M. Barger 495,873 

Fibrous substances, evening mechanism for ma- 
chines for opening, carding, and drawing, H. 

A. Davis 495.609 

Fifth wheel, D. A. Plecker.... 495,833 

Fire escape, J. Martin 495,503, 495,504 

Fire escapes, projectile for, J. Martin 495,505 

Firearms, breech bolt for, K. Krnka 495,741 

Fireplace, W. R. Dawson 495,786 

Fishing rod and reel, G. H. Newell 495,827 

Floors, hanger for laying fireproof, H. Graham. . . 495,672 

Flower pot and Stan d, Holt & Kooy 495,808 

Flue for buildings, A.Zerban 495,648 

Fluid distribution apparatus, J. McNaughton 495,904 

Plush tank for closets, P. Falkinburg 495,611 

Folding apparatus, sheet, S. G. Goss 495,482 

Fruit pitter, B. W. Weare 495,860 

Funnel and strainer, combined, W. J. Kayser 495,635 

Fur from pelts, machine for cutting, E. Beesley, 

Sr.,et al 495.470 

Furnace. See Blast furnace Ore roasting and 

calcining furnace. Ultramarine furnace. 
Gauge. See Micrometer gauge. Surface gauge. 

Water gauge. 

Game apparatus, C. Neilson 495,509 

Game apparatus, H. C. Smith 495,527 

Garment hanger, W. O. Bement 495,926 

Garment supporter, F. Kern 495,893 

Gas apparatus, L. & L. Stevens, Jr 495.917 

Gas generator and burner, hydrocarbon, E. A. 

Edwards 495,726 

Gas lighter and extinguisher, time, F. A. Lang- 

with 495,556 

Gas manufacturing apparatus, E. E. M orrell 495,900 

Gear cutting machine, D. C. Woodward 495,866 

Generator. See Gas generator. 

Girder bracing tie bar. J. M. Cornell 49,5,785 

Grain dr Ul, A. J. Fisher 495,670 

Grain elevator, Flagg & Guymon 495,698 

Grain mixing device, F. Kaucher 495,590 

Guu, breakdown breech-loading, G. A. Sachs 495.639 

Guns, discharging valve adapted to air, T. J. 

Winans 495,7ffl' 

Gut cleaning machine, C C. Post 495,614 

Gutta-percha from the leaves and twigs of the 

gutta-percha tree, process of and apparatus 

for the extraction of, D. Rigole 495, 757 

Hair drying apparatus, J; Machado 495, 558 

Hame and trace connector, W. B. Nichols 495, 560 

Hammock stretcher and awning support, com- 
bined, V. P. Travers 495,532 

Hanger. See Garment hanger. Window 

hanger. 

Harrow, W. Williams 495,924 

Harvester, corn, J. Simser 495,526 

Harvester reel, W hi teley & Perrigo 495.862 

Harvester reel mechanism, A. Stark 495 846 

Hat pouncing machines, pouncing head for, J. B. 

Howe 495,491 

Hay carrier, J. W. & J. W. Provan 495,756 

Hay press, McNeill & Huck 495,826 

Hay stacker, U. H. Palmer 495,831 

Heater. See Lamp heater. 

Heating and ventilating rooms, apparatus for, 

W.S. Stuyvesant 495,528 

Heating and ventilation system, J. Scherffius 495,567 

Hemmer, S. Laskey 495,814 

Hermetically closing receptacles, means for, L. 

A. Bonnamy 495,715 

Hinge seats, device for marking and gauging, W. 

R. Shepard 495.761 

Hod elevator, C. Carlson 495,781 

Honeycomb, device for casting bilateral artificial, 

P. Warnstorf 495,572 

Honey shipping case, T. McManus 495,597 

Hook. See Check hook. 

Horseshoe nail machine, C. H. Yarington 495,606 

Hose coupling, A. W. Jackson 495.890 

Hose reel, B. M. Birdsall 495,720 

Hub, vehicle, P. F. Rachal 495.707 

Huller and scourer, combined, A. F. Hinz 495,803 

Hydrant, A. Scheid 495,711 

Injector, F. Brunbauer 495,778 

Injector, Harmon & Rhodes 49,5,486 

Insulated pipe joint or coupling, T. J. Pierce 495,513 

Insulator, L. Hills 495,552 

Ironing table, J. Mooers 495,680 

Joint. See Insulated pipe joint. 

Journal bearing, A. C. Stiles 495,919 

Keyhole guard, E. Riley 495,517 

Knife. See Excelsior knife. 

Knife, M. L. Hawks 495,699 

Knitting machine yam feeding device, E. Bux- 

torf 495,472 

Ladder. T. A, Strohm 495,920 

Lamp, bicycle, Bown& Hughes 495,661 

Lamp, electric, T. Hudson 495,676 

Lamp, electric arc, C. F. Adams 495,649 

Lamp, electric arc, B. B. & L. C. Beauvalet 495.772 

Lamp, electric arc, F.T. Schmidt 495,601 

Lamp, electric arc, W. A. Turbayne 495,643 

Lamp heater, W. Masters 495,559 

Lamp holder, incandescent electric, L. C.Whit- 
ney, Jr 495.9.51 

Lamp, incandescent electric. B. W. Applegate 495.620 

Land roller, E. W. Farr 49.^,9;« 

Land roller and harrow, C. Storia 495,848 

Lantern, railway, L. R. Thomas 49.^530 

Latch. J. M. Coffield 495,624 

Latch,gravity, F.O.Miller 495,824 

Lath, Sheathing, M. C. Nichols 4^5,906 

Lathe, polyhedral, M. Rul 495,839 

Lathe tool holder, Barraclough & Rhodes 496,576 

Lead, mamffacturing white, Honman & VuUiez.. 495,490 

Leather turning machine, Q. W. Booth 495,776 

Life-saving device or fender, W. B. Holmes 495,632 

Lightning arrest ff, E.Thomson 495,714. 495,853 

Lock. See Combination lock. 

Locomotives, apparatus for supplying purified 

water to, B. Learmonth 495,496 

Log roller. W. A. Wilkinson 495,716 

Loom let-off motion, R. Wilby 495,766 

toompidcer-Btoff cbeok, J.Turner 496,644 



Looms, pneumatic let-off mechanism for, F. 
Stiner 

Lubricator. See Axle lubricator. 

Lubricator, J. C. Mackintosh 

Lubricator, A.. W. Walker 

Magnet, field, F. A. Perret 

Mallet, G. P. Barney 

Matrix making machine, C. L. Redfleld 

Measuring and delivering apparatus, liquid, Ben- 
ton & Keyes 

Mechanical movement, G. Beekman 

i Metallic surfaces, coating, H. Giessler 

Micrometer gauge, P. Spalding 

Milk cooler, C. A. Clark 

Milk tester, centrifugal, Augustenborg & Han- 
sen 

Mill. See Pugging mill. Windmill. 

Millstone mounting, H. C. Shaw 

Mining apparatus, placer, M. D. PJatner 

Mixing apparatus, R. Smith 

Moulding machine, A. L. Teetor 

Motor. See Electric motor. Vehicle motor. 

Mower and tedder, combined, K. & F. H. Jack- 
man 

Mower, field or lawn, D. M. Miller 

Mowing machine, J. Dain, Jr 

Music book or folio, W. H. Ayres 

Music leaf holder. Wood & Wilkinson 

Music leaf turner, J. W. Paschall 

Net for horses, fiy, J. Finley 

Nut lock, G. E.Hain 

Nut lock, W. M. Sayre 

Oil on water, shell for distributing, Simmonds & 
Peniston 

Ore roasting and calcining furnace, R. C. Greer... 

Ore separator, centrifugal, O. B. Peck 

Ore separator, magnetic, G. G. Crosby 

Ores, lixiviating, S. R. Whitall 

Organ, mouth, R . Seydel 

Overflow for bath or laundry tubs, B. & Giles 

Packing bo x, C. B . Overbaugh 

Packing box, bottle, Vance & Leaver 

Padlock, permutation, B. A .Sanderson 

Pan. See Bake pan. 

Paper bag holder, O. M. Stiebl 

Paper folding machine. A. H. Gale 

Paper for toilet or other purposes, apparatus for 
holding and issuing, J. M . Keep 

Paper making machine, Sho rrock & Martin 

Passenger and freight elevator, W. W. Renwick.. 

Pen and pen cil h older, A. W. Coffin 

Pen. fountain, L. B. Woolfolk 

Perimeter, E . B. Meyrowitz 

Phonograph coin-operated mechanism, J. H. 
Ling 

Photographic camera, R. F. Rice 

Piano, J. W. Macy 

Pianoforte action, G. Lyon 

Pin. See Clothes pin. 

Pipe coupling, flexible steam. J. B. Marble 

Planers and matchers, cutter head hood for, J. 
Roberts 

Planter. J. M. King 

Planter attachment, corn, WaPace & Osborn 

Plow, R. G. Rivero 

Plow and harrow, combined, G. W. Lee 

Plow attachment, W. W. Speer 

Pocket, safety watch, H. J. Martin 

Post. See Fence post. 

Post driver, S. G. Harris 

Pot. See Coffee pot. Flowerpot. 

Potato separating and grading machine, A. J. 
McDonogh 

Press. See Baling press. Hay press. Stamping 
press. 

Printing press delivery apparatus, S G. Goss, 

495,481, 

Propeller, ship's, A. T. Elford 

Propellers, apparatus for moulding, L. His 

Pugging mill, W. H. Hall 

Pulley, W. Muron 

Pul p strainer, J. H. Baker etnl 

Pump, J. W. Clayton 

Pump, centrifugal, E. Seitz 

Punch, check, W. F. Judy 

Puzzle, C. I. Dayton 

Races, time indicator and signal for, A. Bartlett.. 

Rack. See Broom rack. 

Rail circuit closing contact, F. Von Hefner- 
Alteneck ' 

Radway brake, automatic continuous, J.J. S. 
List. 

Railway crossings, danger signal for, J. S. Sav- 
age, Jr 

Railway, elevated bicycle, G. F . Brott 

Railway guard, el evated, J. H. Sullivan 

Railway rails, guard for adjacent, H. Lilner 

Railway signal, S. H. Harrington 

Railway signal, auto-mechanical, G. L. Cady 

Railway tie plate, W. W.Holmes 

Railway ties, etc., composition of matter for, W. 
P, Emery 

Railway trolley, electric, W. Duncan 

Railways, crossover switch for electric, F. B. Rae 

Rake or fork, M. H. Risfm 

Reel. See Harvester reel. Hose reel. 

Refrigerator, Holt & Howson 

Register. See Cash register. 

Regulator. See Draught regulator. 

Resins and their residues, treating crude, G. Col.. 

Roller. See Land roller. Log roller. 

Rolling mill appliance, H. Rigby 

Roof templet, H. W.Nichols 

Roofing, metal, L. S. Bonbrake 

Rudders, mechanism for controlling ships', J. 
Christensen 

Saddle bagj W. K. Pembroke 

Sandpapering machines, block setting rack for, C. 
L. Ruehs 

Sash fastener, B. Bernstein '.. 

Sash fastener, C. Neumann 

Sash holder, H. E. Wilier 

Saw attachment, Gallagher & Johnson 

Saw brazing clamp, band, CM. Emerson 

Saw dressing device, J. A. McRanoIds 

Saw guide and cooler, band, E. G. Pake 

Saw, hand, T. S. Disston 

Saw, insertible tooth, J. E. Emerson 

Scale, recording, R. McFarlane 

Scale, recording weighing, R. McFarlane 

Scale, sack, L. L. Maxhimer 

Secondary battery. L. B. Rowley- 

Separator. See Ore separator. 

Sewage, treating, J. J. Powers 

Sewing machines, thread cutting attachment for 
shoe, V. P. Buck 

Shafts, reversing mechanism for counter, F. 
Holderman 

Shelf, folding, H. C. Reynolds 

Shell placer. C. S. Hisey 

Ship' s log, C. F. Holt 

Side light or scuttle and ventilator, combined, T. 
Utley 

Sieve, fiour, M. Eberle 

Sifter, ash, J. A. Murphy 

Signal. See Railway signal. 

Slate picker, A. W. Houser 

Sleigh, W. N. Scow 

Sole, electric shoe, R. F. Carnes 

Spectacle or eyeglass frame, W. B. Stevens 

Spindle fastening device, F . Singleton 

Sporting ball, R. B. Whitzel 

Spring. See Vehicle spring. Watchcase spring. 

Stamp mill guide, W. fl. Brown 

Stamping press, hydraulic. Knight & Higgins 

Stay, dress, D. H . Warner 

Steam boiler, C. Ahrens 

Steam boiler, L . A . Olsen 

Steam boiler, M. L. Severy 

Steam boiler and firebox therefor, C. W. HuIIlngs 

Steam engine. G. De Laval 

Steam engine, S. H. Rathburn 

Steering mechanism, J. Christensen 

Stencil apparatus, H. Sorg 

Stocking and knitting same, E. R. Branson 

Stop and waste device, H. C. Apel 

Stopper. See Bottle stopper. 

Store service apparatus, C. W. McCormick 

Stove, J. Lamb 

Stove and attachment therefor, lamp, F. Higbie.. 

Stove, railway car, M. B. Cook 

Stoves or furnaces, air supplying device for. C. J. 
Kille 

Striking and strength testing machine, coin-con- 
trolled. G. Troxler, Jr 

Sugar, refining, E. Langen 

Surface gauge, P. A. Renko 

Swing, W. R. Wilcox 

Swing, lever, W . R . Wilcox 

Table. See Extension table. Ironing table. 

Table leg fastening, J. Volz.. 

Tack or nail machine feeder, B. O. Benson 

Talking machine, J. L. Atkins 

Tanning agents, making solid extracts of sumac, 
hemlock, and other, P. T. Austen 

Telegraphic messages, indicating, J. Levi 

Thill coupling, H. P. Faris 

Thill couplinff, W. H. Tydeman 

Thimble, R. M. Durham 

Thread cutter and holder. B. B. Look 

Tin cans, blank for the manufacture of, W. J. 
Phelps 

Tin plate, apparatus for the manufacture o£ D. 
Edwards _ 

Tire, pneumatic, P. Bouery, 



495,817 

495.819 
495,535 
495,562 
495,607 
495,835 

495,657 
4^1,656 
495,^29 
495,915 
495,877 

495,653 

495,642 
495,8;-i2 
495,603 
495,570 



495,677 
495,825 
495,475 
495,870 
495,865 
495,599 
495,730 
495,551 
495,520 

495,569 
495,883 
495,681 
495,608 
495,715 
495,842 
495,480 
495,907 
495,534 
495.840 

496.605 
495.548 



496,892 
495,950 
495,616 

495,784 
49.5,647 
495,506 



495,557 
495,566 
495,678 
495,745 

495,896 

496.912 
496,495 

496,868 
4a'j,837 
496,895 
495,916 
495.820 



495,800 



495,945 



495,483 
495,727 
495,804 

496,485 
49,5,749 
495,769 
495.878 
495.760 
495,5.53 
495,724 
495,770 



495,674 

495,499 

495,913 
495,927 
495,860 
495,943 
495,938 
495,691 
495,807 



495,581 
495,695 
4a'),615 
495,836 

495,737 



495,683 

496,828 
495,876 



495,623 
495,908 

495,758 
495,669 
496.905 
495,(M6 
495,731 
495,881 
495,946 
496,830 
495,931 
495,729 
495,762 
495,751 
495,897 
495,638 



495,834 

495,542 

495,806 
495,910 
495,888 
495,687 

495,8.51; 
495,545 
495,596 

496,809 

496,845 
495.782 
495,918 
495,712 
495,863 



495.876 
495,.591 
4a').6l8 
496,868 
495.829 
495,524 
495.939 
495.742 
495,616 
4%,622 
496.604 
495,660 
495,575 

495,902 
495,555 
495.802 
495,880 

496,740 

495,571 
495,614 
495,565 
495,023 
495.922 

495,857 
495,774 
495,809 

495.768 
495.744 
495,697 
495,856 
495,790 
495,500 

495,706 



Tooth, artificial, E. C. Merrill 496,898 

Toy derrick, H. Cotton 495,626 

Trellis, vine, A. S.Hart 495,673 

Trestle, adjustable. F. Jones 495,492 

Trolley, electric, J. W . Keneve! 495,940 

'I'rolley wire finder, Cleminshaw & Bradt 495,692 

Trough. See Feed trough. 

Truck, car, W. Koed-hng 495.894 

Truck, car, G. L. Stuebner 495,849 

Truck, casket, W. Clouser 495,474 

Trunk. 1 hacker & Down 495,851 

Trunk strap fastener, W.H.Mitchell 495,701 

I'ube drawing bench, F. Deming 495,610 

Tug. hame, C. H. Scarlett 495.617 

Twine making machine, P. G. Becker 495,469 

Twistmg and spinning machme spindle, G. Sin- 
gleton 495,713 

Type machine, J. G. Pavyer 495,703 

Type machine mould, J. G. Pavyer 495,705 

Type setting machines, indicator mechanism for, 

J.Hooker 495,588 

Types for printing and stamping and type made 

by such process, manufacturing. H. Dunning.. 495,667 
Ultramarine furnace, Prochazka & Scharring- 

hausen 495,515 

Undergarment, combination, W. F. KneipCr) 11,325 

Valve, D. Kennedy 495,739 

Valve and faucet, R. Marsh 495,636 

Valve mechanism,, air brake, J . T . Hay den 495,488 

Varnishing machine, H . Haef ner 495,484 

Vehicle, C. C. Leiwenich 495,743 

Vehicle brake, J. H. Grayson 495.882 

Vehicle cover, Warren & Wike 496,859 

V ehicle gear, A. J. Cook 495,544 

vehicle motor, W. T. Harris 495,733 

Vehicle, self-propelling. T. J. Thorp 495,531 

Vehicle spring, J. Henrie 495,489 

Vehicle, steam, J. M. Richmond 495,709 

Vehicle wheel, M.W. Lewinsky 495,817 

Veh icle wheel, J. Pool 495,756 

Vel ocipede, A. Levin 495,942 

Velocipede attachment, G. B. Pfeiffer 4a5,.511 

Vending apparatus, G. A. Welch et al 495.536 

Ventilation and heating system, J. Scherffius 495,568 

Ventilator and combined ventilator and refrige- 
rator, car, E. T. Earl (r) 11,324 

Vessels, raising sunken, J. T. Kelly 495.494 

Veterinary ecraseur, A. Fete 495,668 

Vise, smith 'a, G. W. Deafen baugh 495,787 

Wagon, dumping, J. T. Richardson 4i)5,708 

Wagon platform gear, J. H. Baker. 495,468 

Wagon running gear, W. &D. McKee 495,903 

Washing machine, J. A .E. Anderson 49,5,651 

Washing machine, J. H.Kessler 495,811 

Washing machine, J. Turner 496,854 

Watch, stop, A. G. Guerin 495,583 ' 

Watchcase spring, N. J. Felix. .- 495,628 

Water gauge, float, A. E. Seinecke 495,523 

Water tube boiler, S. A.Pratt 495,682 

Water wheel and elevator. J. B. Lock wood 495,816 

Watering cart, H. E. Fairman 495,792 

Welding apparatus. Press & Lipe 495,947 

Well drilling apparatus, oil, J.Barrett 495.689 

Well drilling apparatus, oil, D.J.Thayer 495,852 

Wells and connecting pipes, system of exhaust- 
ing air from artesian, J. T. Langford 495,812 

Wells, apparatus for preventing obstructions to 

the flow of oil in oil, F. Gardner 495,936 

Welting, ma king, R. K. Johnstone 496,891 

Wheel. See Current wheel. Fifth wheel. Ve- 
hicle wheel. Waterwheel. 

Winding silk, etc., apparatus for, E. Fougeirol 495,479 

Windmill, T. O. Perry 495,510 

Windmill derrick, G. H. Brown 495,662 

Window bracket, D. H. Iseminger 496,810 

Window hanger, B. D. McEachren 495,750 

Window or screen fastening, storm, H. B Wilier. 496,645 
Wire stretching and reeling device, B. S. Hoge... 496 806 

Wrench, J. a. Barker 495,577 

Wrench and cotter, T. Fletcher 496,793 

Zinc bearing sulphide ores, concentrating, G. M. 

Gouyard 495,550 

Zinc by electrolysis, extracting, J. Pfleger 495.637 

Zinc oxide, manufacturing, G. T. Lewis 495,593 

Zither, pedal,.G. Schomig 495,759 



TRADE MARKS. 

Beer, lager, Bartholomay Brewery Company 22,825 

Beer, lager, Wacker &, Birk Brewing and Malting 

Company 22.826 

Bicycles, safety, H. D. Hedger 22i858 

B lung, wash. Re dnce Manufacturing Company. . 3^8 
Boots and shoes, children's, (J. M.Cobuni & Co.... 22,814 
Canned fruit, oysters, vegetables, and fish, W. D. 

Cleveland 22,831 

Carriages and wagons, G. B. Marx 22,856 

Cigars, H. H. Knollenberg& Son 22,823 

Cigars and cigarettes, G. W. Emich & Co 22,824 

Cloth, press and filter, Puech & Freret 22,821 

Coats, pantaloons, and vests, men's, C.R.Lewis 

Clothing Manufacturing Company 22,813 

Combs, fine tooth, W. H. Noyes & Bro 22,838 

Copying Epress, bath, or moistening apparatus, H. 

C. Davison 22,810 

Corsets, Farcy & Oppenheim 22,811 

Cotton fabrics, Amoskeag Manufacturing Com- 
pany 22,817 

Cotton goods, gray bleached, dyed, printed, and 

fancy domestic, Neuss, Hesslein & Co. .22,818 to 22,820 
Dress shields, seamless stockinet, I. B. Kleinert 

Rubber Company 22,812 

Face powder. Oak Chemical Company 22.844 

Flour, wheat, C. 8. Seaver 22,830 

Grease, plumbago, axle. United States Graphite 

Company 22.851 

Hair restorative and perfumery, J. W. Perry 22,839 

Ink, writing. Reliance Manufacturing Company... 22,iL()ii 
Jewelry, spoons, and other flat ware, G. B. Stock- 
ing 22,807 

Knives and razors, J.Engstrom 22.S52 

Laxatives and tonics, Searby, Zeilin & Co 22,834 

Lubricating compounds, J. Deyo 22,850 

Medical compound containing golden rod, C. F. 

Fortin 22,835 

Medical plasters, Johnson & Johnson.. 22,832 

Medicines for coughs, colds, rheumatism, sprains, 
• bruises, and healing purposes, J. C. Banaszyn- 

ski 22,836 

Moth proof fabric, Case Brothers 22,822 

Nails, Atlas Tack Corporation 22,855 

Oats, rolled, Stobie Cereal Mills. 22,828 

Paper, writing, Norman Paper Company.... 22,808 

Polish, furniture and wood, Reliance Manufactur- 
ing Company 22,849 

Powders, liquids, and semi-liquids, receptacles 

used in dispensing, McKesson & Robbins 22,853 

Preserved fruits and vegetables, Griggs, Cooper & 

Co 22,829 

Remedies for gout, rheumatism,'and impure blood, 

H. D. Ohlsen 22,837 

Remedy for indigestion, Monterey Company 22,833 

Ribbons, velvet, W. Openhym & Sons 22,816 

Shoes, school. P. Cogan & Son 22,815 

Skin cleanser an d healer, A . S. Frier 22,846 

Soap and washing powder. Globe Chemical Com- 
pany 22,847 

Soaps, perfumery, and lotions. Lady Grey Per- 
fumery Company 22,840, 22,841 

Soaps, toilet, shaving, and laundry, Bernheimer 

Br 08 22,842 

Teas and coffees, Chase & Sanborn 22,827 

Tm plate, terne plate, and coated and uncoated 

sheet metal, N. & G. Taylor Co 22,854 

Toilet articles and preparations, certain named, A. 

& F. Pears 22,843 

Toilet powder. Reliance Manufacturing Company. 22.845 

Watches, Hampden Watch Company 22,806 

Water wheels, James Leffel & Company 22,857 



Tire tiKbtener, A. B. Bowen 
' Tobacco elevator, B. F. Vui 



ranlandlDghsm.. 



496,777 

mm 



DESIGNS. 

Barrel acrubbing machine frame, IT. Eberhardt 22,361 

Bottle, T. C. Wheaton 22,:«4 

Brusb baclt, toilet, C. C. Wientge 22.355 

Cake basket, S. H. Ijeavenworth 22,382 

Fence panel, J. W. Dwiggins 22,358, 22,359 

Flush tank casing, C. E. Yerge 22,360 

Gimp, C. E. Hertlein 22,351 

Glass, surface ornamentation of sheet, Brogan & 

Mallocb 22,356 

Match safe, Bernard & Frank 22,353 

Oiler, bicycle, H. O. Hall 22,357 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 186.S. will be furnished fiom thia office for 
25 cents. In ordering please state the name and number 
of the patent desired, and r^mit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instruotlona addreaa Munn & Co., 861 Broadway, New 
York. Otbar foreign pitanta mar <0>o be obtained. 
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OllDlXAKY RATES, 
Inside Page, encli insertion • • 75 cents a line 
Back Page* encli insertion > - • ■ Si. 00 a line 

J^" For some classes of AdvertisementSt Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
redeived at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




NO SKIIiLED ENGIIVEER. 

THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEROSENE OIL PUEL. 1, 2, 4, 6 and 8 HOESE POWER 

No extra Insurance. Efficient, Economical, Durable. 

SHIPMAN ENGINE COMPANY, 

200 SUMMER STREET, BOSTON MASS. 




AND PROSPECTING TAUGHT BY MAIL 

Also, Mechanical Drawing, Mechanics, Arithmetic, etc.. To begin, stu- 
dents only need know how to read and ■write. DIPLOPIAS Awarded. 
Low Prices. Send for FREE Circular to The Correspondence Scliool, 
of Mines, Scranton, Fa. 



Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



The Sebastian-May Co. 

IMPROVED SCREW CUTTING 

FOOT and 
POWER 

Drill Presses, Ch ucks. Drills, Dogs 
and Machinists' and Amateurs' 
Outfits. Lathes on Triah Cata- 
logues mailed on application. 
165 to 167 Higliland Ave. 
SIDNEY, OHIO. 



LATHES 




ICE-HOUSE AXD COLD ROOM.— BY 

R. G. Hatfield. With directions for construction. Four 
engravings. Contained in SriENTiFic American Sup- 
plement, No. .>9. Price 10 cents. To ha had at this 
office and from all newsdealers. 




SETS OF CASTINGS OF 

MODEL ENGINES 

CATALOGUES 
F-REE. 

^^ . ^ . ^ ALSO TO O LS, 

GEAR WHEELS.R PARTS OF MODELS 



^^^■^^^^^J ?,t ^H\^WA\J\t^ja^ 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. (^lEORl^lE P. CI.AIIK, 

Box li, Windsor Ijocks, Conn. 




LIGHTNING WELL-SINKING 

MtCHIIIEKy MADUriCTURERS. 

Hyrdaulic, JettiDg, Revolving, Artesian, 

DiamoDd Prospecting Tools, Engines, Boilers, 

Wind Mills, Pumps. Encyclopedia* 1,000 

engravings, Earth's Strata, Determl- 

lation quality water;mailed,25c. 

The American ^?ell Works, 

Aorora, III* 
S f 11 & IS B. Canal 
^ J St., Giiieagn, Ul. 

^ L Dallai, TexMt 



The AUTOGRAPHIC 
REGISTER. 

A l>abor- Saving 
Business iSysteiii. 

Enforcing Honesty 
and Accuracy. 

ago Autographic Register Co. 
ISO E. Monroe Street, 
CHICAG<», lEL. 

Send for catalogue & price list. 

SPECIAL NOTICE I 

Two handsome photo-engraved display sheets 

entitled, 

"Recent Improvements in Air Compressors," 

"Recent Improvements in Rock Drills,'" 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address. 

Ingersoll-Sergeant Drili, Co. 

No. 10 Park Place, New York, U.S. A. 



ffR, ffi THE WATER JACKET 




NO AIR PUMP. 
IN. VACUUM. 

i CHICAGOWATER JACKET CONDENSER GO 
4-7 W.WASHINGTON ST. 
SEND FOR CIRCULAR. CHICAGO, ILL. 



ROCK DRILlSf^^n 



AIR COMPRESSORS&f 



GENERAL MACHINERY fOR « 



QCViKV>.'tC<. ««.'^KVO^SiK^ NNO'^Vs^. 



[ifgl^'iviinTasaiaaai 



FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in th"e rapidly growing towns of Virginia and West Vir- 
ginia, situated along the lines of the Norfolk & Western 
Railroad, possessing cheap iron, cheap lumber. 
CHEAP FUEL, and railroad facilities Address 
J. H. DINGEE,333 Walnut St., Philadelphia, Pa. 



W 



AUTCII — Representatives in every city to 
HH I CU wholesale THOMPSON'S 
HyG,EIA WILD CHERRY PHOS- 
PHATE, A delicious beverage in condensed 
form. A fortune for live men. For free sam- 
ple and terms, address THOMPSON MANFG. 
CO., 105 c B'ulton Street, Chicago, 111., U. S. A. 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 

The speed can be instantly changred from to 16O0 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
d)'rful econnray in time and great savingf in drill 
breakage. Send for catalogue. 

W. F. &JNO. BARNES CO., 
1999 Ruby St., - Bockford, 111, 



C. HOCHSTRASSEL. 

All kinds metal patterns and experimental work a 
Bpeoialty. No. 84 E. South Market St., Chicago 111. 




ACCOUNTANTS 

who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc- 
curred to you that by getting 
one you might save lots of 
time, Bvoid mistakes and not 
ruin your nerves ? 

Write for Pamphtet- 

FELT & TARRANT MFO CO. 

SS-66 Illinois St , Chicaqo. 



OilWell Supply Co. 

91 & 92 IVATER STREET, 

PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





IMPROVED 

ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co/?--'"*-^-^"'^^'*''^^"" 



I ATUrO MODERN 
LA I 11 Co DESIGNS 



CINCINNATI, OHIO. 



T 



he "Columbia" Crude Oil Burner 

* ^ and AIR INJECTOR 




MANtrrACTlTRBD BY 

Shipman Engine Mfs. Co., Rochester, N. Y. 



WM. GRAVER TANK WORKS, 

(INCORPORATEB.) 

Manuracturers oflroD and Steel 




STORAGE TANKS. 

orncE, 

3d Floor, Rookery BIdg. 

CHICAGO, ILL. 



AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No. 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 
SI. 00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 




Waltham, 



LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 



GROWING RAPIDLY in FAVOR 



DRILL CHUCKS. 



Write "THE PRATT CHUCK CO.," Clayville,N. Y., U. S. A„for 
freeillustrated catalogue of J'OSITIVE DRIVIXU OK ILL 
CHDCKf*. showing the only perfect system ever devised for 
holding and driving drills. 

Foreien Agencies : Ph. Rouz etCie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom- 
enade No. 5. Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C, England. 



THE ARMSTRONC MACHINES, 

For Cutting Off and Threadine: Pipe. 

For Hand 
or Power. 

No. 1 cuts off 

and threads 

1 to 3 inch. 
No. 2 

cuts off and 

threads 1 to 

4 inch. 

No. 3 cuts off 

,and threads 1 to 6 incll. 
Our aim is to make 

these machines as good as 
L^i "l I in h , ^ 1-1 are universally acknowl- 
edged to be Til K IJI'>T. B^° Send for catalogue. 
THE ARMSTRONG MFC. CO., Bridgeport, Ct. 





Steel Tpe for Wrilii MacMnes, 

J. D. MALLONEB, M'f'r, STOCKTON, N. Y. 



GATES .ROCK & ORE BREAKER 

Capacity a p t o 200 tons per hour. 

Has produced more ballast, road 
metal, and brolien more ore than 
all other Breaite s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 

SOCSo. Clinton !>t.. Cliicngio 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 




THE COPYING PAD.-HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




i NICKEL 

S AND 

I ELECTRO -PLATING 

g Apparatns aid Material. 

^ THE 

* Hanson & Van Winkle Co. 
? Newark, N. .1. 
o 81 Liberty St., N. Y. 
B 23 S. Canal Street, 
fe Chicago. 



STOW FLEXIBLE SHAFT. 



INVENTED AND 

.MANUFACTURED 

BY THE 



STQWMFG.CO.I 

440 STATE ST ' 



PORTABLE DRILLS. 
CENTRE GRINDERS. 

TAPPING A. REAMIHG 



BINCHAMTON, N.Y. 



M 
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AND CHICAGO. 
Favorite Drawing Tables, Up- 
right Drawing Tables, Siiperior 
Diaw'g Boards,Trestles, Horses 
etc. 1 humbtaeks, Watercolors 
Brushes, Pencils, etc, ' 

ft^" Send for Catalogue. 



Inventions and Novelties Developed. 

Manufacturers of Electrical Goods. Experimental 
and Repair Work. THE N. Y. Bl^ECTRIOAL AND 
DEVELOPMENT CO., 251 William Street, New York. 




MASON & HAIVILIN 

SCREW STRINGER 



k\ 



One o f the greatest improvements i n the 

history of the Piano Forte. 
I£,eep8 the Piano in Tune. 
Much more Durable. 

Quality of Tone Purer, 
'^^ Fully Illustrated Catalogue sent on 
application. 

Mason & Hamlin Organ & Piano Go. 
252 Tremont St., Boston, Mass. 



A 9tODHR?( BAXH o . 

• • .'The Ijatest and Best. 

Quick SelNHeating; or Toilet Cabinet 

in place of Heater. No bath room 
required. Ornamental, inexpensive, 
complete, practical. De- 
sirable for either city or 
town. Send 2c. for cat- 
alogue illustrating 18 styles 
MoselvFoldinnBathTub Cfl 
181 M.So. Canal St., Chicago. HI 




WEBER CAS AND CASOLINE ENCINE 

Simplest and most economical 
engines on earth. 

I'ully fcruaranteed. 
A boy starts it, requires only a 
I few minutes' attention a day. 
Guaranteed cost of running 1 ct 
per hour per H. P. Write for 
catalogue. Address DrawerSOO, 

Weber Gas & Gasoline EoD;ioe Co. 

KANSAS CITY, MO. 




T:r3::o 




MODEL flfO 



WORK. 



Estimates given for the manufacture, in quantities, of 
any article in metal or wood. Coin operated slot ma- 
chines a specialty. Send stamp for catalogue. Amei*. 
Vending Mach. Co., 29 Murray Street, Neiv York. 




?8uUSECRINDST0NES? 

If so, we can supply you. All sizes 
mounted and unmouiited, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Bt^" Ask for catalogue. 
The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 



ANUFACTURERS and INVENTORS 
ATTENTION! 

We are prepared to design, give estimates on, and 
manufacture Light Machinery, Electrical Appliances, 
and Metal Specialties of every description. Also Mod- 
els, Dies, Special Tools and Patterns. 

We also MAKE Gear Cutting a Specialty. 
GARDNER SEVVIN« MAC HINK CO., 
Factory and Main Office, cor. State & Claim Sts., Aurora, 
111. Chicago Office, 247 Monroe Street, Chicago, 111. 

Direct all correspondence to Main Office, Aurora, 111. 

DELANEY'S 

Expansion Packings 

for Steam, Water & Ammonia 

are best and cheapest. 

DELANKY'S 

metallic Gaskets and 

Flanges 

make everlasting joints. 

H. J. Delaney & Co. Mfrs. 

Third & Fowler Sts., Milwaukee, Wis. 



1^- ESTAKLISHED 1S45. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Incliidinsr Postasrek 
Weekly— 5'^ Nninbei's a Year. 

Tliis ^videly circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Teriits of Subscription.— One copy of the Scien- 
TiFK' American will be sent for one 1/ear— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three ilollnrs by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.- Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order, Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
ftlUNN & CO., 301 JSroadway, New York. 





SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




CROWN'S OF GLORY ought to be given to the man who \.wented such a labor-saving tool as the original 
Howard-Allard Spiral Screw Driver. It would not be 30 good, if it was not made of the very best mate- 
rial, and by the 
most skilled me- 
3!tchaniC8. Just 
think of it, you 
only have to hold 

the handle firmly and press forward, and away goes the screw. Three bits, chuck jaws, and it is all complete. 
Jusfflrop us a card and find out all about it. You " need it in your business." Sample Al, $1.50; A2, $1.25, postage 
paid. THE ALFORD & BERRELE CO., 77 Chambers Street, NEW TORK. 






'■^ NAtU^*'pRoC)'^G^s 



WASHINGTON 




STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

And all other Metals Perforated as Required for Grain Cleaning and Min- 
ing Machinery, Woolen. Cotton, Paper and Pulp Mills, Rice, Flour and Oil Mills, Sugar 
and Malt Houses, Distilleries, Filter Presses, Stone, Coal and Ore Screens, Brick and 
Tile Works, Filters, Spark Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves, 
Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock. 



O 

THE 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
everynumber containing sixteen large pages full of en- 
grivings, many of which are taken from foreign papers 
ar. 1 accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and Incladea a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, ArchEeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Worhs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO.. 301 Droadway, New York, 
o 

§iutdln(Y (Edition. 

The SciENTinc American Architects' and 
Builders' edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa. 
to about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the liargrest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

mUNN & CO., Publishers, 

361 Broadway, New York. 



THE 



HARRINGTON •& KING PERFORATING CO., Chicago, 

And 2B4 Pearl Stieet. Nov York. 



DCJITTV Organs, i2 7 stops S23. Pianos, $150 
DCHI I 1 CataL/ree. DanlF.Beatty. Wash>toD,N.J 
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Fou/nded by ^ilatheiv Careys n8b. 

HENRY CAREY BAIRD & CO. 

IndnRtriaL PabLiRhers, BookHeHers, and ImporterR, 

SI O Walnut $t.. Philadelphia. Pa.. U. S. A. 

l^"Oui-newand Revised Catalosue of Practical and 
Scientific Book?. S8 patres. Svo, and our other Catalogues 
and Circulars, the whole coverinL' every branch of Sci- 
. enne applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



THE GREATEST 
AND BEST 



Work=Shop 
SiEnT] Companion 

I in Clot h I For Architects, 

»_«• ***** •""^ ""^ ^-^^i^^Ti Contractors, En 

I gineers, Foremen 
p Railway men.Mu- 
[ ehinery maker , 
ij Jobbers, Sales- 
I men ;for Superin- 
3 tendents Of Fac- 
toiaes, BooUkeep- 
irs and Account- 
I ants. 

The Compilers, 

j having had many 

years experience 

inthe mechanical 

arts, are enabled 

to judge correct- 

1 ly what is wanted 

I for the class of 

I people the book 

eaters to. 
|An Inexhaust- 
lllile Insti'uc 
Htor for Sho|-' 
I Office, and t'. 

s chanlCB desir- 
ous of becoming 
perfect in their trade. Con- 
ains 498 Tables relating to metals, 
uid stone; 218 Rules to solve all me- 
chanical dlfticulties. The £lectrlcal Department. 
by a well-known Expert, is thorough and comprehen- 
sive. Price, $2.50. Special terms will be given to live 
agents. Apply now. Ij^IKS <fe I^!E!E> ChlcasrOr 



END FOR SAMPLE GePY OF 





An Illustrated Monthly Magazine of 

Sport, 

X^ecreation, 

and. Miction 

93.00 per year. *Z5c, a copy. 

OUTING CO., Limited, NEW YORK. 



MILLER & VAN WINKLE 

STEEL WIRE ANDSTEEL SPRINGS 

_j jTEMPEREDCOHPRESSIONmiENSIONSPRINGS^ 3S 
la^ A SPECIALTY. M || 

OFFICE 8. WORRSI8T024BRIDGEST. BROOKLYN, N.Y. 



MECHANICS' TOOLS. 

If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is a very elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
The book will be sent to any part of the world, pre- 
paid, on receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalog:ue, even if they do not in- 
tend, buying their Tools and Supplies of us. 

MONTtiOIVIERY & C<»., Kiiie Tools, 
105 Fulton Street, New York City, N. Y. 




VANDUZENMrPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid, 

Always in Order, never Clogs nor 
freezes. Every Pump Ouaranteed. 

lO SIZSS. 

200to 12000 Galloni per Hour. 
Cost SI* to $75 each. Address 

THEVANDUZEN&TIFTCO., 

02tolOSE. SecsnilSt., Cincinniti, 0. 



J/ you want the best Tjuthe and Drill 

-- CHUCKS, ^ 

BUT ' 

WESTCOTT'E 

f (St ( tpacity^ 

(nid l>iirabil- 

ity, (Jtuip and Anurati 
We^ttott Chiuk Co., Oneida, N. Y., U. S. A. 

4sJ toi aitalngui (n hriQlish, French, Sjianish or German. 





FUELS AND THEIR USE— A PRESI- 

dential address before the Society of Chemical Industry, 
by J. Emerson Reynolds. M.D , discussing the modern 
developments of the fuels coal, peat and petroleum. 
Gasificatior. of coal. Natural gas. Gasified petroleum. 
Contained in Sciextiftc American Supplement, 
No. 86s. Price 10 cents. To be had at this office and 
from all newsdealers. 



S25 to S50 to^ireiS! 

^■■Mi^^MMMHHi Ladieft or 
(jrentlcnitii, using or lelllng 
"OldKellable Plater." Only 

practical way to replale mstj aud 
fforn knives, forks, spoons, etc; 

quickly done by dippiug in melted 
metal. No experience, polishing 
or machinery. Thick plate at one 
operation; lasts 5 to 10 years; floe 
Soish when taken from the plater. 
Ki-ery family has plating to do. 
Plater sells readily. Proths large. 
W. P. Harrison & Co., Coluiuhus.O. 




GRAPES: HOW TO KEEP.— METHOD 

of preservmp prapes br the use of bottles of water and 
by watertubes. With 5 ilUistrations. Contained in Sci- 
entific AMERICAN Sl'pplement. No. 890, Price 10 
cents. To be hud at thih oflice and from all newsdealers. 




The Griffin Mill 

A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 



TRADES UNIONS, THE TENDENCY 

of.~ By Herbert Spencer. An able paper, pointing out 
the g:reHt difficulties of dealing with complex social 
questions. Contained in Scientific American Sup- 
pi,emknt. No. 801. Price 10 cents. To be had at this 
office and from all newsdealers. 




WIEC SATS eOB CAHHOT RB VOW 

If IrC SQV DU IT FOB TH8 VOHIT. 

,0 1 Q Bays ft $65.00 laproTed Oxford 81n|«V 

<# I Z Sewing Machine ; perfect worUae Hii- 

able, finely Unished, adapted to light aDdhuTV 

workjWith a complete set of thelatest imprOTm 

sttachments free* Each mschlse gnaranteed for 5 

yrars. Bay direct from onr factorVfand save dealers 

and s^Dta profit. Send for EBtk CATAL061T8. 

'Sja SFQm COMPASU DEP'XD 18 CHICAQO^lLIir 



Dixon's Silica j 

I Graphite j 
! Paint I 



Has preserved roofs for TEN 
to FIFTEEN YEARS — even 
longer — without repainting. 
Beautiful as well as durable. 

Send for circulars and testimonials. 

JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 



THE STURTEVANT 



ALL SIZES Sc STYLES 

SF.tiO fCR CUTALOGUeS TO 

B.FSTURTEVANT ©S. 

NEWVORK.PHILADELPHIA.CHICACO.LONOON. 




EAGLE BllAJil) THE BEST 

ROOFING 

Is unequaled for House, Barn, Factory or Outbuild- 
ings, and costs lialf tlie price of shingles, tin or iron. It 
is ready for use, and easily applied by any one. Send 
stamp for samples, and state size of roof. 
EXCEI.S^IOR I'AIINT AM> KOOriNG CO. 
155 & 15r »iuiiierSt.,Xew York, N. Y. 



CANNING MACHINERY 




(ilMAGK LANTEHHS 

ZwithI; Oil lamps have, no e(^ual 

Views orAiisuBjEai 

LOWEST PRICES GUAf^ANTEED 

_ ■ jEnd roR cATALoeuF 

L. MANASSE 

88 MADISON SXCHICAGO ILL 




on. BURNERS 

for soldering and tempering 
Air Pumps, 

Can Wipers, 
Ijabeling: Macliiiies. 

Pressos nndDies, 

AND 

Till Working Mach'ery 

BURT MFG. CO. 

Rochester, N. Y. 



THE MODERN MARINE BOILER.- 

By A. B. Willits, U.S.N. Description of tlie principal 
features of the boilers of the United States man-of-war 
New York, with a plea to inventive minds for the pro- 
duction of a type of boiler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute that will per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific American Sup- 
plement, No. 870. Price 10 cents. To be had at this 
office and from all newsdealers. 



STATIONARY 
and PORTABLE 



- PETROLEUM MOTORS. ^ 

The most Reliable, Compact, and Economical 
Motor for all Industrial Purposes. 





Model 1892. 



No Soot, No 8inoke, No Coal, No Engineer. Portable Oil EnKmo. 

We also manufacture IMPROVED GAS ENGINES. Shipped ready mounted 

'^ Oiu" Motors will be exhibited at Columbian Exposition, Chicago, No. 1526. 

Send for illustrated Catalogue aud Price List, Free. 



JHB ^^ w^ ^% n ^% ^^ mm X«^ *^ ^^"^ ^^^ illustrated catalogue and Price liiat. b're 
. M. GROB & CO-« MTrS. leipzig-eutritzsch(GERmany 



LINK-BELT *^miW. «"• 

Link-Belting &, Sprocket Wheels 
Elevators and Conveyors 
Eope Transmissions 
Special Mining Machinery 
Special WoodworKing Machin'y 
Gear, Pulley, Sheave and Fly 
Wheel Castings. IP^ Send for Circular "C." 




WORTHI.EY STAI.Ii WORKS, 53 

Elm St., Boston, Mass., have sold 6000 of his 
Patent 25-lb. Slow I'eed Oat Mangers, Price, 
Si. CO. Examine at World'sFair and at Van 
Ness Co., 50 Warren Street, N. Y. City. 



CHEMICAL ANALYSIS : SIMPLE.— A 

paper of value to photographers, especially to tyros; 
showing how to test such solutions as may be used to 
produce certain results. Hinis to 'i'yros; Apparatus; 
Reagents; Detection of Acids. Contained in Scien- 
tific American Supplement, No. 889. Price 10 
cents. To be had at this office and from all newsdealers. 




GREENERD ARBOR PRESS 

l^JKABI^E AND EFFICIENT. 

Saves marring, upsetting, or springing 
the arbor. Saves cleaning out the centres 
and taking off the dogs. 

No. 2, Weight 42 lbs., Net price, $13. 
No. 3, " 90 lbs., *' " 16. 
lldF Illustrated circular on application. 
CHANDLER & FARQUHAR, 

179 Washington St., Boston, Mass. 



ELECTROMOTOR. SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of asmallelectro 
motor devilled and construi^ted with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
whicli would hnve sutlicienti power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contained in scikntipio American 
Suppli';mknt. No. H4:1 . I'rice 10 cents. To be had at 
this oflice and from all newsdealers. 



(^ ALANSON CARY-s-.^.^^ „,^,„, 

.T^uF^CTURER OF . SP RINGS IP ' 

OSTt.t-'- OF EVERY DESC,?IP- 

240 & 242 W 29L"ST NEW-YORK 




■ OB- 



FREE 



g|7g & fine 14k gold p Me d vat: h to GTec? ratdar 
of this paper.Cut this outand Bend it to ui 
with jour full name and aJdresi. andve irlll 
Bend you one of these elegant, richly jeweled, 
gold finished watches bj eipress for oiami* 
nation, and if you think it is equal in appear* 
ance to any 125.00 gold watch, pay our sam* 
pie price, |3.50.ttDd it is yours. We send with 
the wamh our guarantee that jou cnn letura 
it at any time within one jear if notaatisfao- 
tory, and if you sell or cause the sale of sis 
we will give you ONE FREE. Write at once, 
BB we ehallBpnd outsamplea for 60 days only. 

THE NATIONAL M'F'C 
& IMPORTING CO.,. 

331 DsarboiB St., Chicago, Xlli&oli. 




a THIS $11 TO $17 CDCC 

>3SEwiNGMACHiNE rnCC 

■^itoexamlnelnaiiy home. Sent any- 
where w^lthout one cent In advance. 
Warranted the bent sewing machine 

ever mado. Our terms, conditiona and CTorything 
farmoro liberal than any othn kouse eyer offered. 
For for full partieulars, etc., cut thia advertise- 
ment out and send to ua to-d»y, AddresB 

S AlvahMfe-Co.,Dpt, C2'JI ChlcafeotUL 




"ECONOMY IS WEALTH." 

CaDVaeeers wanted to sell the N<'W Mo- 
del Hall Typewriter, Why will 
people buy a $101 machiDe when $;jO will 
purchase a bettur one! Send for illuBtrated 
catalogue and terms to County Agente. 
Address N. TYPEWRITER CO. 
611 Washington Street.Boston. Mass, 
Mention Scientific American, 



COPYRIGHT on Dress Cutting System, for sale. 
Apply to Henry J. Gielens, Attor'y, Milwaufeee, Wis. 



'oR^o'^UNDATIONS&TOWEtfs . '''tCALDWELL C2 

N2 217 E. Main St. Louisville Ky. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 

[Vlortel and ExpeiiintMital V\ ork. 

Sraall Machinery, Novelties, etc., man- 
ufactured bv special contract. 
New York StencllWks. IOC Nassau St., N. Y 




Family Ice Machine 



Ice, etc., in a few minutes, $10 and up. Filters, $1,25 and up. Cookers, $1. Seltzateurs 
to prepare one's self soda water, $4.50 and up. L. Dermignt, 126 W. 26th St. N. Y. 




CHAPMAN VALVE MANUFACTURING COMPANY, 

MANUFACTURERS OF 

For STEAM, WATEK, GA!«. AMIVIONIA, OIL., ACID, Etc.; also 

We make a Specialty of Valves for Superheated and High Pressure Steani, 100 Pounds 
Pressure and Uuwards. 
Genernl Offlce and Works, INKIAN ORCHAKD, MASSI*. 
Treasurer's* r'i KlI/BY !«TREET, Chicaeoln^ nrc^im 
Offlce, i BOSTON. nffix" f-^* WEST 

tW Ail work Guaranteed. 



Offlce. ?** *»i!.!5A 1.ARE STREET, 

Send for Circulars and Prices. ..S3 




PROPO^Ali^. 



TT S. ENGINEER OFFICE, NEWPORT, R. I.. APRIL 

^ • 14, 1893.— Sealed proposals, in triplicate, will be re- 
ceived at this office until 11 A. M., May 23, 1893, and then 
opened, for furnishing and delivering 900 barrels of 
American Hydraulic Cement ; of which, 500 barrels are 
to be delivered at Ft. Adams, Newport Harbor. R. I., 
and 400 barrels at Dutch Island, Narragansett Bay, R. I. 
For all information apply to W. H. BIXBY, Captain, 
Corps of Engineers, tl. S. Army. 



ELECTRIC ENGINE. 

A real, practical E ect e 
Motor complete wltl bat 
beryand material fox long 
use, demoiistraiing e ec 
tricity aS a motive po er 
in the same way it Is app le 1 
to street cars,etc. Rui s ec 
anlcal toys, (send c for 
sample), amaJl machines 
Makes 1200 rev- 
olutions a min- 
ute. Guaranteed 
perfectly made 
on scientific 
principles. 
Costs one-half 
cent an hour to 
mil. Packed in[ 
wiHidcase. Price 
$1.00byexpi'ess. 
Sac. extra by 
mail. Send for largu - - „ „ , 

K.H.INGERSOLL&BRO.botortUudtSt Jt Y City. 





Hn NMliemg 



(DIAL SETTING MOVEMENT.) 

Numbers Consecutively, Duplicates 

and Itepeats. 
For general Office «?<(* Factory use 

Prices. 4 wheels, $14 ; 5 wheels, $16, 

Sent on 10 days' trial to responsible parties 

Every machine fully guaranteed. 

Send for (Jlrculars. 

BATES 3IFG. C0„ 

44 Broad St., N, Y., U. S. A. 



COD cm C ■ Valuable Patent No.485,739, pat. Nov. 8, 
run OHLC ■ '92.: Thermostat and Alarm (electric 
bell Push Button and automatic Fire Alarm combined). 
Simple and cheap to make, best and sure working. For 
terms apply to ARNO VIEWEG, 

219 Jeflerson St., Buffalo, N. Y. 




SOLID GOLD 

Filled Watch. 

20 YEAR GUARANTEE.V 



FREE 



A gold filled watch 

to every reader oC 

this paper. 

Cut This Out ftDd send ft to na 
with your name and address,aDd wt 

willsend thiselepant watch byes* 
presa for examination; and lEyoa 
think it equal in appearance to any 
,$30.00 f^old watch pay our sample 
price, $7.60, and it ia yours. We send 
,wilh it our guarantee that you caa 
return it at any time within odb 
year if not satisfactory, and if you 
Bell or cause the sale of five we will 
give you One FREE. Write at 
once, we ehall send out samples for 
sixty days only. We have both 

Laditt' and dents* SIh. Address 

The Chicago Watch Co, 

aSl WabasbAve., 

CHicAoo. iia« 



CENTRIFUGAL FORCE AS APPLIED 

to Revolvinji Machinery.— By G. D. Hiscox. A valuable 
paperon the strains to which emery wheels, grindstones, 
centrifugal pumps, blowers, etc., are subjected. With 
tables and 4 illustrations. Contained in Scientific 
AMERICAN Supplement, No. 891 . Price 10 cents. To 
be bad at this oftiee and from all newsdealers. 
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PHOTO-SMOKE 

CIGAR HOLDER. 

Most wonderful novelty of 
the day. Takes your picturo 
while you smoke. Agents 
wanted. Sample, terms, etc., 
25 cents. Address 

Parisian Novelty Co. 
60 Cortlandt St., New York. 



AManilfanfrlirDr with well equipped, nearby Fac- 
iTiailul awkUl CI tory, modern machinery and 
methods, has capacity to make for responsible parties, 
a small engine, motor, dynamo, sewing machine, or like 
article. Correspondence solicited only with parties 
wanting first class work. Can handle a large contract. 
Manufacturer, Office of Scientific American, New York. 



MAJORS CEMENT Mends ^ERyTHiNG 



15 and 25 cents. A tall Druggists or by Mall. Major's 
Ijeathfi- Cement mends everythingin leather. 10, 15 
and 20c. J>Injor's Rubber (Viiient repairs every- 
tmiig in rubber, I5o. A. Major's Cbmeni Co., 232 
William St., N. Y. 




TliShimer Cutter Heads 



45,000 80LD. 

work Car Siding, Flooring 
ing and Ship Lap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match. 

Snm'l J. NblmiT & Snni, 

Centre St., Milton. Pa. 



Ceil. 




STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BESELERMAKER2I8CENTREST. 

NEW YORK. 



LIFE SAVING DEVICES.— A COL- 

lection of suggestions of devices for comm unic ating be 
tween the shore and stranded vessels, ofl'ered to the 
London Daily Graphic by various correspondents. With 
100 illustrati(tns. Contained in Scientib-ic American 
srppj.EMtJNT. Nos. 84H. S4!l. 850. 851, 852, 
854,861, 8»i*2, 864, 869, 871, 874 and S84, 
Price 10 cents each, or $1.31 for the series. I'o be had 
at this office and from all newsdealers. 



I OHFAPER THAN WINDMILLS 




WATER 

Send for oup fine 
large PAMPHLET. 



JAMES LEFFEL&CQ., 

SPRINGFIELD, OHIO, U.S.A. 

WHEELS 



WORKiriG MODELS &. LIGHT mACHINERY. INVENTIONS HEVELOPED. Ssi^d Tor r/lodcl Circiiln!. 
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ORDINARY RATES. 
Inside Page, each int^ertioii* - 75 cents a line 
liiick Pas:e, each insertion* - - $1 .00 a line 

2^~ For some claf^!<es of Advertisements, Sfiecial and 
IliijUer rates are requirfd. 

The above are charges per a^ate line — about ei^bt 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



H il M I H IIIIIIi mH itl 

: Victor •» 
; IBicgcles 

Are first in tires and improvements. The , 

best pneumatic with inner tubes remov- ' 

able through the rim. If you are going ■ 

to ride why not ride the best? , 

Victor catalog is yours for the asking. ' 

Overman Wheel Co., Boston, Washing- ' 
ton, Denver, San Francisco. A. G. Spalding ' 
Sl Bros., Chicago, Nev/ York, Philadelphia, ' 

illlliilii Um t H i Uf it 



COLD FORGED PRODUCT. 

Fluted Tire Bolt 

PatenteaNov. 11, 1B90; Oct. 20, 1891. 



luQinw 



13 stiffer and stronger tban a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

t MACHINE SCREWS 

i stove bolts 

■< IjOck cap screws 

forged side knob screws 

i threaded wires 



COLD 



AMERICAN SCREW COMPANY, 

PROVIDENCE, R. I. 







■amuiiiajjj 



ELECTRICAL 

Supplies and Specialties 

SMAJjIi MOTORS. 

SMALL. DYNAMOS 

Complete Catalogue on applica- 

tion. 

The Holtzer-Cabot 

Electric Co. 

91 Franklin Street, 

Boston, mass. 



SS «H* O Wanted 50,0UO ijawyers Q A U# C 
r% W O and Lumbermen to w #* ww ^^ 
A send us their full address for a copy of Em- _ 
erson's 1^" Book of SA W'S, new 1892 edi- A 
tion. We are first to introduce NaturaTj ^% 



w 



tion. We are first to introduce NaturaTj 
Gas for heating and tempering 8aws with \jfc# 
wonderful etiect upon improving their qua- wlf 
lity and toughness, enabling us to reduce 
prices. Address ElUEKSON 
& CO. (Liiuiited). Beaver 



S prices. Address ElUEKSON, SMITH O 
&: CO. (L.iniited). Beaver Falls, Pa. O 




JARCULAR. 



IT Wilis CONVInIcE VOU of our ABipT\^ TO SUFFL^ 
TOIIET PAPE R EOR l^SS MONEVJHAN IT CAN BE OB- 



LOVELL DIAMOND CYCLES 




HIGHEST GRADE. LOWEST PRICES. 
FOR LADIES OR GENTLEMEN 

I'neiiinalic Til-es. S115, SlOO, SSS. 



Cilsliion Tires, 



105, 9(1, 75. 



John P. Lovell Arms Co., Manufacturers 

BOSTON, MASS. 

Cycle Catalogue Free. AGENTS WANTED 



The Sample 
Tells the Story 

A sample of Dixon's pure flake lubri- 
cating Graphite, with an interesting and 
instructive pamphlet showing the expe- 
rience of practical and scientific men in 
using this wonderful lubricant, 

sent free of charge. 

JOS. DIXON CRUCIBLE CO. 

JERSEY CITY, N. J. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to lOJ lb. pressure. Send for Lists, 

BARROWS SAVERY CO., 
S. Front & Reed Streets. Philadelphia. Pa, 





\ KING OF THEM ALL 

■ 24 PaKeCat..loEiie Free. AKents Wanted. 

Z MONARCH CYCLE CO. 

W Ljike iindHalsleiul Mts., 011ICA4J<I, l.S.A. 






W C.H.BESLY& CO: 



ICY. 



CHlCAGOiOI.L.U.S.A. 




" iMPItOVEMENT THE ORDER OF THE AGE." 

The Smith Premier Typewriter 

Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
AH type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 20 branch offices in the principal cities throughout the United States. 



1000 Letters - «-"'^. 



No one ever wrote 

that is, unless they first wrote one and then copied the rest on an 

EDISON MIMEOGRAPH 

Invented bj' Tlios. A. Edition. For DailyOffice Use in duplicating botb handwriting and type'writing 
Anybody can operate it. Simple— Compact Cleanly— Cheap. l':iidors('d by ovei- 91). 000 imci's. 
Catalogues and Samples of v\ ork sent free upon application. Manufactured only by the A. B. DI tIK. 
CO., 1^4 E. J.ake ?9t, tJiicngo. Branch Offices, 47 Nassau St., N. Y. City, 117 So. Fifth St., Phila. 



^^»,«Hrill*' '»^HflN ANY others'" 

AIR COMPRESSORS upon the market. 

FOR EVIDENCE OF THIS FACT WRITE FDR PARTICULiRSTO 

FRASER a CHAbMERS 

.133 FULTON ST. W. CH ICAGO, I LL. 



Well=bred watches 

result from noble ancestry, 

early association, discipline, and 
natural selection : They are chos- 
en by well-bred people; who prefer 
taste, elegance, and accurate time, 
rather than display and great ex- 
pense. Expensive things are sel- 
dom the most stylish or satisfying. 
You will miss your train or your 
dinner quite as easy and often with 
a byndred -dollar watch, as with 
the new, quick-winding Waterhiiry , 
which is just as handsome, is^^ww- 
ine, and costs from ^15 down to $A. 

Jeweled movement; stem-wind- 
ing and setting ; guaranteed 
case;--filled, gold, coin-sil- 
ver, etc. — for business men, 
ladies.andboys. All jewelers 39 

AflNTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientiftc 
Amkkican, continue to examine improve- 
ments, and to act as Solicitors of Patent? 
for Inventors. 
In this line of busitiess they have had /oit?/-/ir^ iiears' 
e.vperii'HCP, and now have mieanitied faciHtie's for the 
preparation of Patent Drawings, Specifications, and the 
orosecution of Applications for Patents in the United 
States, Canada, and Foreign (Countries. Messrs. Munn 
A Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full inforraation about Patents and how to pro- 
cure tnera ; directions concennng Labels, ('opyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of ciiarne. a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN i& CO., Solicitors of Patents, 

361 Broadwar, New York. 
BIIANCH OFFICBS.— Noi. 63!1 and 624 F Btroet, P^ 
otflo Building, near 7th Street, Washinfftou, D. C. 








lIUPROVeHEHTS PATENTED 1890 tN THE U. S., CANADA AND EUROPE, 



FIRE'PROOF. Easily applied by anyone. Send f orSamples and Descriptive PriceLitt. 
H. W. JOHNS MANUFACTURING COMPANY, 

H. W- .Tohns' Asbestos Fire and Wator-Proof Sheathing, Binldinj? Felt, Steam Paekines, 
Boiler Coveriags, Liquid Paints, Boot Paints, Hoof Cement, Fire-Proof Paints, etc. 

87 MAIDEN LANE, NEW YORK, 

JERSEY CITY, CHICAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDOH, 




For Power Produced, our 

GAS HHGIHE 

will be found to be the Most Econom- 
ical of any Engine made, for running 
Fans, Elevators. Printing Presses, lee 
Cream Freezers, Meat Choppers atfd 
Grinders, or any Machinery. 

Chicago Water Motor & Fan Co. 

99 Lake 8t., Chicago, III. 



KODAK 



FILMS. 



Our New Films are giving perfect satisfaction. 
They are highly sensitive, and repeated tests 
show that they retain this sensitiveness as well 
as plass plates. No other films are so free from 
imperfections; none so uniform; none so reliable. 
Our film doesn't frill. 

Eastman Kodak Co., 

Rochester, N. Y. 




toSOH. P. THE 




Motor Of ir Century 

Can be used ani/?>/ace, to doai*i/ 
700)/:, and by any one. No Boil- 
er! No Fire! No Steam! No 
Asiies ! No Gauges ! No Engi- 
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of operation almut one cent an 
hour to each indicated hnrse pow- 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO. 

P. O. Box 148. Sterliiis. III. 




X893 

MODEL 



NEW MAIL 




Highest Quality and Handsomest light Roadster of the Yeac 

Men's and Ladies' pattern. Cushion Tires, $li5 

" " " " Pneumatic *' 125 

Boys' High Grade New Mail, ** '* 65 

" '• " " Cushion " 55 

Send for catalogue, WM, READ & .SON.S, Mfra. 

109' Washington !*^treet, lioston, Mass. 



" EDISON INCANDESCENT LAMP 

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others iiifrinse the EdUon Patents, and nl'e counterfeits. 
THE RIGHT OF THE EDISON COMPANY TO AN INJUNCTION AGAINST 
INFRINGERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 

G-EITE^^-A-Xj ELECm^IC C02s^E».A.N"S". 

620 Atlantic Avenue Boston, Mass. 

6(19 Arch Street Philadelphia, Pa. 

401-407 Sibley Street St. Paul, Minn. 

1333 F Street N.W Wauhlngt An, D. C 

Msaonio Temple Denver, Colo. 



44 Broad Street New York. 

173and 175 Adams Street Chicago, 111. 

264 West Fourth Street Cincinnati, O. 

Gould Building Atlanta, Ga. 

IS Ftnt Street San Franolsoo, Gal. 



"IN THEIR OWN RANK" 



Columbia 



Bicycles 



Must Lead 



Their ^lUZir&Dteed excellence, 

positive durability, super- 

l&tive beauty, put them in the 

front rank, and k?pt them there. 

Columbia book free at Columbia agencies, 
by mail for two Iwo-cent stamps. Pope 
Mfg. Co., Boston, New York, Chicago, 



THEWILIVIOTatHOBBS MFC. COMPANY 



HOT ROLLED BAND. STRIP ^ 
m PLATE STEEL. 

' 6REAT ACCURACY OF HiVU WIDTH KND UMIEOnHin 
QF qUALiTI WILL ALWAYS BE MAINTAIMCD 

- L mi CEIEERMEB BFIIStIT 5URWCE '"AHHEALED 



GOLD ROLLED SHEET AND STRIP STEEL 

LARSE CONTRACTS SOLICITED FOR AUTOMATIC,HEAV Y & dlF^lCUir SHEET NETAU 

BLANKED.STAMPED 8 DRAWN V«ORK,TUBES 8c. NICKEL » BRASS PLATING 
TINNINe,JAPANNING & DIE MAKING,. BRIDGEPORT, CONN? 



I J1.50 win now buy a reliable AMERl- 1 

H CAN WATCHiaatroQgGOLD PLATED 1 

f Dust Proof Case. Will not vary amin- 

uteinSOdaya; Is &3 durabla as odt watch S 

made. FULLY GUARANTEED. (Pub- 1 

lisbera of this paper will tell you we are relia- l_ 

\ ble.) Ithas AMSaSCAN patent lever MOVEMENT, 

tl I'atent Escapwtvnt and Regulator, Lantern Pinion, 

II 240 bditft^minute; No key required to friiKl and 

1) set; weight4oi.;Mactly like cut; Post-paid for SI. 50, 

l3for J4.00,12for»l5.0C. byexpresa. Mention paper 

/and tre will include handsome gold plated CHAIN & 

' CHARM. AGENTS & Storekeepers eend for TERMS. 

Catalogue of 1000 new articles FREE. 

ROBERT H. INGEUSOLL A BRO., 
6S COBTLANDT ST., SKW YORK CITY. 

Ths Americas Cell Tslepks Company 

125 MILK ST., BOSTON MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court ot 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 



6-8-&00 



IJFRASER&CHALMERS 

133 FULTON ST. 

W.CHICAGO ILL. 

&ZWALLST NEW YORK 



^" Mention the Scientific American, 



All business outside tbe United States transacted by Thomson-Houston International Co.. 44 Broad St., f ew York. 



PRIIVTIIVrG INKS. 

The Scientific Amkbican 1b nrinted with CHAS. 
BNBU JOHNSON & CO.'S INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose Bt., opp. Duane, New fork 



© 1 893 SCIENTIFIC AMERICAN, INC. 



